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Men as a team making 
defense systems work 

...under the earth where Titans stand ready 

Under the California earth at Beale Air Force Base in Marysville. RCA Service 
Company scientist-engineers and technicians have responsibility for emplacing, 

of a squadron of TITAN Intercontinental Ballistic Missiles. * * 

RCA Government Services personnel are installing ground support equipment, 

systems as members of a USAF team including RCA Service Company operating 
under contract to The Martin Company. RCA Government Services will provide 
organizational and field level maintenance of TITAN'S launch complex until 
the site is completely operational. 

Assuring that TITAN missiles will arise mighty from the earth is a single project 
among the scores on RCA Government Services current schedule. Its capabilities 
and facilities can readily be expanded to any degree and in any direction tomor- 
row's needs demand. 



Government Services, RCA SERVICE 
COMPANY, A Division ol Radio Corpo- 
ration of America, Camden 8, New Jersey. 





MODERN AIRCRAFT MAINTENANCE METHODS BY ROYLYN 
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Airaterra has eliminated sanitation problems with a 
closed Lavatory Drain System that delivers the ulti- 
mate in fast . . . efficient . . . completely clean performance. 
The exclusive Roylyn Sanitary-Seal Plug provides posi- 
tive double seal protection that is completely fool-proof. 
Now there can be no leakage ... no spillage ... no 
splattering of ground personnel. This revolutionary 
Roylyn Lavatory Drain System is a completely "hands- 
off”, sanitary operation from connection to disconnec- 
tion. Aircraft can be safely serviced during passenger 
loading or unloading. No more flight delays ... no AOG’s. 
Simplified design makes the system readily adaptable 
to any aircraft. Write Airaterra today for complete 
technical information. 


FLUSH DRAIN NIPPLE 
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Missile manufacturers demand light, accurate, rel 
gyro temperature controls — delivered on time. 1 
netic Controls Company pioneered this field in : 
Since then we have reduced the weight and size of 1 
controls by 90% while increasing accuracy and reli 
ity. This is why so many missile makers rely on 1 
netic Controls Company. For experienced advice 
detailed facts on specific applications, phone or wri 


MAGNETIC CONTROLS COMPANY 

{fA 6413 CAMBRIDGE STREET • MINNEAPOLIS 26, MINN. • WE. 9- 
* Heat Control Systems • Static Inverters • Voltage Monitoring Sys 
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ICEGUARD IS THE BEST HELICOPTER DEICING YOU CAN GET 
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PROGRESS IN MICROWAVES 


New General Electric VTM's and TWT’s . . . 


ADVANCE S- AND X-BAND 
TRANSMITTER CAPABILITIES 


Provide Higher Power in Lighter, Smaller Tubes 


Four new General Electric power 
tubes — two voltage-tunable mag- 
netrons and two traveling-wave 
tubes — have been designed to ad- 
vance transmitter capabilities in S- 
and X-bands. All provide higher 
power in smaller, lighter, more com- 
pact packages for missile and air- 
borne transmitter applications. 

HIGH EFFICIENCY, LIGHT WEIGHT VTM's 

Designed primarily for space ap- 
plications, the Z-5428 voltage-tun- 
able magnetron achieves an effi- 
ciency of 35 percent in a tube 
weighing only 4.5 pounds. More- 
over, it operates under severe shock 
and vibration conditions with only 
radiation cooling. Tests show the 
Z-5428 meets shock requirements 
of 40 G’s for 11 milliseconds and 
vibration requirements of 5 to 25 
cps at one quarter-inch double 
amplitude; and from 25 to 2000 
cycles at 10 G’s. 

Equally efficient and compact, 
the Z-5424 provides high power (50 
W min.) in an exceptionally light 
(4.5 pounds) VTM. And like the 
Z-5428, it is a complete r-f power 
package requiring only input and 
r-f output power connections. 

Both VTM’s can be linearally 
voltage-tuned without mechanical 
adjustment. 

HIGH-POWER, COMPACT TWT's 

The two new high-power travel- 
ing-wave tubes are designed to 


operate in series, one as the driver 
and one as the final amplifier in a 
pulsed high-power chain for X-band 
radar applications. They are com- 
pact, of metal-ceramic construction, 
and incorporate an advanced focus- 
ing system utilizing periodic per- 
manent magnets requiring no tem- 
perature stabilization. The Z-3090 
driver tube weighs only 15 pounds 
while the Z-3091 amplifier tube 
weighs 42 pounds with electrical 
connectors. Both tubes are rugged- 
ized for airborne applications and 
can be mounted in any position. 

These TWT’s, as well as the new 
VTM’s, are now available in sample 
quantities. Delivery in90 to 120 days. 


FREQUENCY RANGES AVAILABLE 


VTM’s OSCILLATOR SERVICE 



TWT’s AMPLIFIER SERVICE 



ro ORDER, or obtain more information, contact your nearest Power Tube 
Sales office (telephone numbers listed below). 



POWER TUBE DEPARTMENT 


GENERAL 



ELECTRIC 


TELEPHONE TODAY— Syracuse, OL 2-5102 . . . New York City, 
Wl 7-4065 . . . Clifton, N. J., GR 3-6387 . . . Washington, D. C., 
EX 3-3600 . . . Chicago, SP 7-1600 . . . Dayton, BA 3-7151 ... Or- 
lando, Fla., GA 4-6280 ... Los Angeles, GR 9-7765 


3 times the speed of sound 

. . . on the ground ! 



This fuel-system flight simulator at 
tapco duplicates the rugged airborne 
conditions specified by the designers of 
an advanced Mach 3 bomber. 

The objective: to confirm that the tapco 
fuel pumps will perform unfailingly, 
providing vapor-free fuel when subjec- 

pressurcs and maneuvers they will 
encounter in actual flight. 

All tapco pump designs— for advanced 
fighters, trainers, commercial airliners, 
helicopters, business and utility aircraft 
— arc environment tested on simulators 
like this — a concept of painstaking 


thoroughness thatTAPCO engineers main- 
tain from research to design, through 
development to manufacture and service. 
Twenty years of TAPCO experience 
supports that concept. Experience lhat 
pioneered booster pumps — that helped 
the old C-46 to conquer the "Burma 
Hump" during World War II — and that 
has since provided more than one million 
pumps for every type of aircraft in the 

For information on new fuel systems 
and components to meet your require- 
ments and for data on current tapco 
centrifugal pumps, write: 




A TAPCO A DIVISION of Thompson Kamo Wooldridge Inc. 

DEPT. AW-761. CLEVELAND 17, OHIO 

DESIGNERS AND MANUFACTURERS FOR THE AIRCRAFT. MISSILE. SPACE. ORDNANCE. ELECTRONIC AND NUCLEAR INDUSTRIES 


SUPPORT REPRESENTATIVE AMERICAN AVITR0N INC 


I AN0 LOGISTICS ! 


C.. MAMAR0NECK. f 





"One thousand per cent the first full year of operation and 2,000% by the end of the second year.” That's how 
C. M. Belinn, Los Angeles Airways president, summarized the projected growth of this pioneer helicopter 
airline, readying now for delivery of its first Sikorsky S-61 L's late this year. Operating a total of five S-61 L's over 
expanded routes, LAA expects the 28-passenger turbocopters to reduce seat mile costs by one-half over its 
present piston-powered S-55's. The airline will also take full advantage of the Sikorsky turbocopter's roomy 
cargo areas to further expand its cargo-mail-express business, now handling over eight million pounds yearly. 
The Sikorsky S-61L, first helicopter ever designed from the start for use as an airliner, provides comfortable, 
quiet airliner-type cabins... twin-turbine reliability... all-weather flight capability. For complete cost and oper- 
ating facts, call or write Sikorsky Aircraft. ^JKORSKY AIRCRAFT d, vision of united aircraft corporation 

©Strafford. Connecticut 



LOW POWER 
SILICON 
DIGITAL 
MODULES 


ENVIRONMENTALLY PROVED ... AVAILABLE NOW! 

Delco Radio's new silicon digital modules operate on less than 4 mw. of power 
per logic stage. They are rugged enough to withstand extreme environmental conditions 
and are small and lightweight. Encapsulated in light foamy epoxy, each module weighs 
less than 12 grams and occupies less than one-half cubic inch. The basic set of modules 
includes a bistable multivibrator, a diode NOR gate, a power driver, a monostable multivi- 
brator and an astable multivibrator. From these basic units larger computer subassemblies 
can be assembled, such as shift registers, adders, binary counters, decimal counters 
and timing devices. A range of applications — from small scale switching circuits to 
large computers can be satisfied with these modules. Environmentally proved to: 







WITH BENDIX G-15 PROGRAMMING SUPPORT YOU CAN 

Reduce Your Computer Programming Costs by incorporating such 
automatic programming systems as ALGO. Based on the international 
algebraic language of ALGOL, ALGO permits scientists and engi- 
neers to program the medium-scale G-15 swiftly and easily in 
universal mathematical language. Another system, AUTOCARD, 
simplifies programming and provides for efficient solution of com- 
mercial data processing problems. Other systems meet a wide variety 
of special requirements. 


WITH BENDIX G-15 PROGRAMMING SUPPORT YOU CAN 

Take Advantage of Proven Programs. A library of over 700 applica- 
tion programs, subroutines and service routines has been developed 
for the Bendix G-15. Along with the automatic programming systems, 
this useful library will greatly reduce your investment in programming 
effort. Programs are there for commonly encountered problems in 
nearly every field of industrial effort . . . and all are available at no 
cost to G-15 users. 


WITH BENDIX G-15 PROGRAMMING SUPPORT YOU CAN 


Share the Experience of other G-15 Users. As a member 
ous G-15 Users EXCHANGE organization, you will has 
contact with hundreds of other G- 1 5 users. Regular mee 
an opportunity to share new ideas and techniques, 
committees in several industries concentrate on specific 


ings provide 


profit 

now 


perhaps the very ones that concern you. Added to the powerful capa- 
bilities of the G-15 itself, these programming support efforts make 
the Bendix G- 1 5 the highest performance low-cost computer available. 
Over 350 installations prove the point. Write, wire or call today for 
bulletin AR-1060, describing all G-15 automatic programming sys- 
tems. Prove to your own satisfaction that with Bendix G-15 program- 


Bendix Computer Division 



Fuel...Filter... Water.. .Tow. 


com 



FUEL . . . fuels and defuels any type aircraft with 
sither single-point or over-wing service. Delivers 
iOO GPM of any fuel from 5,000 gallon capacity. 
Removes air, water, foreign matter from fuel. Oper- 
ates from —20 to 125°F. Road speed of 50 mph. 


FILTER . . . Removes air, water, foreign matter; 
meters during fueling or defueling. For use with 
hydrants on single-point aircraft fuel systems. 
600-GPM capacity. Handles any aircraft fuel in 
environments from —65 to 160°F. Surge controlled 
to 120 PSIG max. Easy to tow. 


WATER . . . Delivers and removes demineralized 
water for engine injection In ambients from —20 to 
125°F. 2,600 gallon capacity, delivers 300 GPM, re- 
moves 100 GPM. Maintains water at 130"F, filters 
during supply or removal. Standard chassis, road 
speed of 50 MPH. 


TOW . . . 4-wheel drive, 4-wheel steering unit tows 
or pushes aircraft up to 500,000 pounds. Winch pro- 
vides 60,000 pound pull. Automatic positive lock-up 
differentials prevent single wheel slip. Operable to 
— 65“F, unit accommodates driver, four passengers. 


4 Aircraft service vehicles available for quick delivery at new low cost 


These four special-purpose vehicles in current production are available now, for a limited 
time, at a new low cost. Fast delivery. For complete specifications and performance data, 
write or telephone Aircraft Equipment Division, Stamford, Conn. Phone DAvis 5-2261, DDD 
Code 203. 


CONSOLIDATED DIESEL ELECTRIC CORPORATION 
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New concepts in 
ducting systems reflect demands 
for higher performance 


As temperatures, pressures and complexity of 
ducting systems for ultra-sonic aircraft and 
missiles increase, weight limitations become 
proportionately more stringent. To solve these 
problems. Solar Aircraft Company has been 
developing new design concepts and advanced 
fabrication techniques. All of these concepts 
and techniques are currently being used in the 
development and manufacture of pneumatic 
systems for America’s most advanced aircraft. 

Weight Presents Problem 
Without exception, design requirements are 
extremely critical in the areas of weight, tem- 
perature and pressure. An idea of the scope of 
the problems encoun- 
tered can be visual- 
ized in one current 
system. If it were built 
entirely of the lightest 
gauge aluminum it is 
currently practical to 
fabricate and if con- 
ventional insulation were used, the system 
would be more than 100 pounds overweight. 

Weight isn't the only problem. Temperatures 
in this system go up to 1200 F; pressures reach 
450 psi. Conventional materials and methods 
are made obsolete by ultra-sonic aircraft. Solar 
research, engineering and manufacturing teams 
with 15 years experience in the field of aircraft 
and missile ducting have developed a number 
of feasible approaches to the problem. One is 
an air film method of insulation to contain the 
heat of the air within the ducting system by 
means of an air gap between an inner and outer 
wall. As part of this insulation concept. Solar 
research has developed a special high emissivity 
coating. Called Solar black silicone, the coating 
has an emissivity rating of .99 on a scale of one 
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—higher than any similar material being tested. 

Materials Offer Solution 

To solve the weight problem. Solar has been 
developing systems involving extremely thin 
gauge super-alloys and systems made primarily 
of non-metallic mate- 
rials. The company’s 
extensive experience 
in the development 
and production of 
high pressure, long 
life-cycle bellows 
and gimbals has also 
contributed. 

The ultra-sonic aircraft ducting program is 
only one of several now underway at Solar. They 
include development of the boundary layer con- 
trol system for the Navy’s new F4H fighter, 
engine ducting system for an aircraft nuclear 
propulsion and ducting system and components 
for the A3J attack bomber, F-102 fighter and 
C-130 cargo transport. In these programs Solar 
was usually given envelope size and centerline 
routing for the system, together with design 
parameters. Frequently, however, a system is 
designed by the airframe contractor and Solar 
assists in the development. 

For information about Solar’s capability in 
the design, development and manufacture of 
ducting systems and components, write to Dept. 
.1125, Solar Aircraft Company, 2200 Pacific 
Highway, San Diego 12, California. 



SOLAR 


KLYSTRON 
AND TWT 
ACCESSORIES 

FOR LITTON AND OTHER TUBES 

Klystron Focus Coils 
TWT Solenoids 
Water Loads 
Radiation Shields 
Cathode Sockets & Fingers 



Litton microwave tube accessories have largely been confined in 
the past to those required by Litton tube users. Now, Litton develops 
and produces a variety of tube accessories to customer specifications, 
regardless of tube manufacturer or application. 


Focus Coils and Solenoids: Foil or wire wound in any size — from 
low-noise TWT’s to super-power klystrons. Epoxy impregnated by 
vacuum or pressure. One terminal board. One coolant input/output 
manifold. Leak-resistant cooling systems. Integral lead shielding. 
Water Loads: For L through C bands. Seamless aluminum guide 
construction. Light, short, versatile. Excellent pressure integrity 
to 50 psia. Super or medium power. Low VSWR with high peak and 
average power ratings. Typical L-band unit tested to 20 megawatts 
peak power, 50 KW average power. 


Other Litton tube accessories are radiation shields, differential 
thermopiles, and cathode sockets and contact fingers. 

For more data, write to: Litton Industries, Electron Tube Division, 
San Carlos, California. Or telephone LYtell 1-8411. 


H LITTON INDUSTRIES 
Electron Tube Division 
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Born here: 

missile minds that can’t be brainwashed 


Garbed like surgeons, Hughes engineers and technicians 
assemble accelerometers in this “clean room.” Here, the air 
is a thousand times freer of dust than an air-conditioned 
office. In fact you literally “taste” the clean air! 
Accelerometers built in this room are so sensitive they can 
measure movements we cannot see. In missile inertial guid- 
ance systems they can sense acceleration of .003 of an inch 
per second per second. 

But a tiny speck of dust lietween their micro-finished surfaces 
could make them useless for the “mind" of a missile. 

This type of accelerometer combined with gyroscopes and 
advanced electronics results in an inertial guidance system 


which is completely self-controlled — it cannot Ire “brain- 
washed." It needs no commands from the ground. It is in- 
vulnerable to “jamming" which might throw it off course. 
Hughes is now applying its complete systems experience to 
all pertinent areas of creating inertial guidance systems: in- 
ertial components, computers, platforms, support equipment, 
advanced systems studies. 

Hughes inertial guidance systems “marry” the latest 
developments in both electronics and mechanics. With this 
effort Hughes adds another facet to its broad scientific and 

sou. We may have the anssver to your problem. The result 
could be profitable for both of us. 
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Creating a new world with electronics 


HUGHES 
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FAIRCHILD BASIC RESEARCH LABORATORY ADDS 
A NEW DIMENSION TO PHOTOGRAPHIC CHEMISTRY 

New insight regarding the interaction of light with solid state photosensitive surfaces is now 
being gained at Fairchild’s Basic Research Laboratory. Defense Products Division scientists 
are also discovering new facts about the role of free radicals and molecular complexes in 
the photographic development process. Such knowledge can produce photographic materi- 
als of unprecedented speed and resolution which are capable of virtually instantaneous 
processing. Another result can be very thin solar cells of wide area and sensitive to radiation 
from the ultraviolet to the infrared which can be of great value in space exploration. Vastly 
improved developers can also be foreseen in new data concerning photographic chemistry. 
This basic and applied research and development is contributing advanced products and 
techniques for military and industrial application, 
assuring Fairchild's continued leadership in the 
photographic field. The Basic Research Labora- 
tory and its achievements are available for your 
programs. For a brochure and further informa- 
tion, write the Director of Marketing, Defense 
Products Division. ^ 
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House Votes Bomber, Dyna-Soar Increase 

Hypersonic glider budget boosted to 185.8 million; $448.8 n 
lion opproprioted for long-range bombers. 


Dispute Hampers Iberia on North Atlantic . . 

► Competitive position weakened by internal fight c 
New York or Latin American market. 


Project Surveyor to Seek Solar Origins 62 

► Low-power, lightweight instruments will be designed for soft- 
landing on moon to make compositional analyses of lunar crust. 


SPACE TECHNOLOGY 

U. S° P Com\rt la OwncrVhip P Di"u P S5cd r0 ' 
Gardner Analyzes U. S. Lunar Race. . 
NASA High-Mobility Space Suit 


MISSILE ENGINEERING 


AIR TRANSPORT 


Final ALPA/FEIA Mediation Planned 
B0AC Appeal^ Awaited on Cunard. 


MANAGEMENT 
House Votes Bomber, Dyna-Soar 
Defense Procurement Cut Voted 
100 Top 1960 Defense Contract 
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New Transportable Radar Directs 
Precision Air Support 

Front-line ground forces can now obtain all-weather, close air support, 

— when and where needed — with the new lightweight AN/TPQ-10. This 
is the first helicopter-transportable, high-accuracy control radar for pre- 
cision air support. Developed for the U. S. Marine Corps by General 
Electric’s Heavy Military Electronics Department, the versatile new sys- 
tem can also provide aircraft control for emergency supply airdrops, 
paratroop placements and aerial mapping. mm 

, Progress Is Our Most Important Product 

GENERAL® ELECTRIC 




EDITORIAL 
Crisis on the North Atlantic 


The current financial crisis confronting the North 
Atlantic carriers provides another sharp focus for the 
unsolved problems of the jet age, which have the air 
transport business in serious trouble. The relatively 
small decline in total passenger traffic flying the Atlantic 
would not in itself account for the gravity of the prob- 
lem now facing the North Atlantic carriers. For it is 
really the enormous, unabsorbed increase in seat capacity 
afforded by the first year of large-scale jet fleet operations 
on this route that is the crux of the problem. 

The economic recession of the last year would natur- 
ally account for some decrease in vacation travel, the 
backbone of the North Atlantic bitsiness. But even with 
a major upswing in the general economy, which is cer- 
tainly not yet in sight, the basic elements of the airlines’ 
problems in the jet age will remain. 

Certain technical improvements will certainly hone 
down the operating costs of jet transports, and a thor- 
ough overhaul of airline administrative structures is long 
overdue to cut costs still further. But the basic element, 
without which any other solution will fall far short of 
the goal of solidly profitable operations, is the answer 
to the problem of filling the large quantity of empty 
scats now being flown in jet transports, not only across 
the North Atlantic but also on the main domestic 

The airlines simply cannot exist in the future on the 
size of the market they have developed in the past. 
Simple logic would indicate that the real problem facing 
the airlines today is to develop new markets that will 
fill their expanded jet capacity to load factors that will 
offset rising operating costs and provide the necessary 
margin for continued profits, which are so desperately 
needed to stabilize the entire airline picture. 

This simple logic has been apparent to many airline 
people from the days the first cabin diagrams of the 
jet transports were presented. Unfortunately, there has 
not been sufficiently widespread recognition of this logic 
to reorient the airlines' sales philosophy or economics. 
Basically, the carriers arc still competing for a larger 
individual share of the already existing air travel market, 
and their major efforts are pitched at switching a cus- 
tomer's allegiance from one house flag to another. 

It has been obvious to many airline people that in the 
jet age. the principal problem of enlarging the air travel 
market and filling the long rows of six-abreast seats in 
jet cabins lies in selling the scats for a lower price. Now, 
lower fares are not a panacea for all airline problems, but 
they are a vital factor in increasing the trip frequency 
of current long-haul travelers and they have been suc- 
cessful in the past in generating basically new traffic on 
the long-haul routes. 

It seems to us that the North Atlantic is an ideal place 
to put this theory to the test if any further testing is 
needed. Many airline people will agree that it has 
already been responsible for building both the domestic 
and international long-haul traffic to its current amazing 
volume through the steady increase of coach and economy 

There are some airlines who have fought valiantly in 


the past to cut North Atlantic fares to lower levels that 
would widen the ripples of the air travel market into new 
economic groups. There also has been a small, hard 
core of government-supported international carriers who 
are not really interested in the hard economics of making 
money in the airline business but simply pass on their 
losses to their national taxpayers through subside require- 

It is this basic conflict within the framework of the 
International Air Transport Assn, that has come perilously 
close to rending its carefully contrived rate setting pro- 
cedures asunder during the past few years. With the 
new pressures generated by the financially disastrous sum- 
mer on the North Atlantic, we predict that the old high 
fare minority may well be making its last stand at the 
next IATA traffic conference in 1962. 

But lower fares on the North Atlantic Mil not entirely 
solve the current crisis on this once highly profitable 
route. While airline seat capacity has jumped >0% 
in the past few years. European hotel capacity has been 
increasing at an almost infinitesimal rate. Pan American 
World Airways is now building six hotels in Europe to 
help solve this problem, and the spate of new hotels in 
Copenhagen now makes it one of the most comfortable 
gateways through which to enter Europe. But London. 
Paris and Rome are still acute hotel bottlenecks, and the 
hinterlands are even worse. It will do the airlines little 
good to attract a new mass market of European vaca- 
tioners with low fares if they cannot also guarantee hotel 
space abroad. 

Another inequitable factor in the European air travel 
picture is the extremely high fares that still prevail on 
the continent— an obsolete hangover from the old cartel 
and pooling philosophy that no longer makes any sense 
in the jet age of enormous seat capacities. Hopefully, 
during our recent swing around Europe we heard increas- 
ing dissatisfaction from the more astute European air- 
line executives with this obsolete high fare structure. 
We predict more pressure will generate to bring this 
fare structure more in line with the rest of the world 
and permit the development of a larger air travel market 
within Europe. 

Another anachronism that no longer has much place 
in the jet age is the super de luxe first class sendee that 
was perhaps the original airline sales pitch in attracting 
the businessmen and celebrities who were once the 
nucleus of the airline market. Today, first class sendee 
offers so little basic advantage over economy class that 
the fare discrepancy is too much for even affluent 
passengers to swallow. As the economy class cabins 
become more crowded, the first class passengers have a 
hard time finding company in their isolated elegance. 

The current crisis on the North Atlantic should shake 
the last of the old line, high fare cartelists out of airline 
management and its international regulatory bodies and 
permit the hard facts of modem air transport economics 
to take over. If they don’t. U. S. taxpayers, for one, are 
not going to swallow another subsidy bill, and -the 
international airlines will be in deep trouble. 

—Robert Hotz 
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IGNORES RECONNAISSANCE 
AND INVITES 


GeneralGentleman 'John Burgoyne -p»TO a Burgoyne’s confused and weakened men, 

was not one to fret over reconnaissance. JL alone and completely ignorant of enemy 

Saratoga, frequently called the turning point of the forces, surrendered at Saratoga. 


American Revolution, was the end product of a series of 
“no reconnaissance” battles fatal to Burgoync’s invasion 
force. Supremely confident as he swung southward from 
Canada, the British commander rarely knew where or 
what was ahead. St. Leger’s British force, vital element in 
Burgoyne’s campaign, disintegrated when its sizable 
Indian contingent vanished at news of a huge American 
counter force. Reconnaissance would have readily shown 
the Americans mustered a mere 1,000 men. Along his 
march, Burgoyne dispatched his grenadiers to reinforce a 
Hessian advance unit at Bennington ... as usual, without 
adequate reconnaissance. The grenadiers did not discover 
until after they were decimated by a Colonial force that 
the Hessians had already been wiped out. Finally, 


Throughout the history of warfare, successful field 
commanders have based command decisions on proper 
reconnaissance. Burgoyne ignored history and the obvious 
need for strategic and battlefield reconnaissance thus com- 
mitting a scries of faulty command decisions and helping 
to assure the success of the American Revolution. 


From the beginnings of communities on the face of the earth, 
reconnaissance has helped shape history. Today CAI's specialty 
in this area is helping shape history to the advantage of the Free 
World. Typical of CAI contributions are: V.I.P. Visual Integrated 

tile aerial camera; SOLO the only electro-optical "available now" 
guidance system. 


«• CHICAGO AERIAL INDUSTRIES, INC. 

) 550 WEST NORTHWEST HIGHWAY, BARRINGTON, ILLINOIS • olfices: O AYTON, LOS ANGELES, WASHINGTON, D. 

OTHER DIVISIONS; KINTRONIC, CHICAGO AERIAL SURVEY, Franklin Park, Illinois; PACIFIC OPTICAL CORP„ Inglewood, i 
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WHO'S WHERE 


In the Front Office 

r. Cledo Brunctti. president of Grand 


Centra 


Rock. 


Co.. 


i Food 


Machinery and Chemical Corp., San Jose 
Calif., as’ special assistant to the president. 

William E. Roberts, president and chief 
executive officer of Ampex Corp., Redwood 
City, Calif., succeeding George I. Long, Jr„ 
resigning. Mr. Long will continue as a 

Edward C. Leeson. vice president and 
manager. Kidde Aero-Space Division. Wal- 
ter Kiddc & Company. Inc.. Belleville, N. J. 

Don T. McKonc, Jr., executive vice presi- 
dent, Aeroquip Corp.. Jackson, Mich. 

Paul J. Collcran. vice prcsident-engincer- 
Rectifiei 


ing. 


>. Calif. 


rrp., 


Benjamin F. Rose, Jr., a vice presider 
Aerojet-General Corp.. Azusa, Calif. M 

Division " la " a ^ er ° C COmp * ny 
Theodore S. Hoffman, vice president at 


sioual vice president of 
the Semiconductor Division. 

Theodor H. Braun, vice president and di- 
rector of plans and operations. System De- 
velopment Corp., Santa Monica, Calif., and 
Dr. Launor F. Carter, vice president and 

' ' WilUam "f! 3 Ayiard. a vice president. 
Chase Brass & Copper Co„ Watcrburv. 
Conn. 

Herman A. Affel, Jr., vice president. 
Auerbach Electronics Corp., Philadelphia. 

Maurice Friedman, a rite president and 
executive assistant to the president. General 
Instrument Corp., Newark. N. J. 

Louis Kraff. Jr., a director. United Sys- 
tems Corp., Washington, D. C. Mr. Kraff 
is manager of the Space Instrumentation 
Division of Technology Instrument Corp. 

Dr. Everard Mott Williams, a director. 
Electronic Associates, Inc., Long Branch. 
N. J. Dr. Williams is professor and head 
of the Department of Electrical Engineer- 
ing. Carnegie Institute of Technology. 

John J. Crowley, vice president of market- 
eer of Crand^Ccntral. 10 "’ e SC " Cra mim 

Rodgers Donaldson, chief counsel, Lock- 
heed Aircraft Corp., Burbank. Calif., and 
Robert H. Canan. assistant chief counsel. 

Dale D. Streid, assistant vice president- 
engineering, Daystrom, Inc., Murray Hill. 

Air Vice-Marshal George Augustus 
Walker, air officer commander-in-chief. 
Royal Air Force Flying Training Command, 
succeeding Air Marshal Sir Hugh Constan- 
tine, now commandant of the Imperial De- 
fence College. 

Dr. Bruce A. Reese, deputy chief of the 
Anti-Missile Missile and Space Defense 
Projects office of the Army Rocket and 
Guided Missile Agency, Redstone Arsenal, 


(Continued on page 82) 


INDUSTRY OBSERVER 

► Air Force Lockheed U-2s with infrared equipment are flying picket missions 
off the coast of the Soviet Union. Based in Alaska, the high-altitude aircraft 
provide an aerial IR detection capability similar to the warning function 
the Midas satellite will perform when it is operational. 

► General Electric J93 turbojet, under development for the North American 
B-70, is scheduled to start its 50-hr. test at Evcndale, Ohio, within two weeks, 
following several satisfactory unofficial trials. 

► Boeing is considering adaption of proven Project Mercury life support 
system components for the Dvna-Soar drop test vehicle, which will be used 
tii check out some aerodynamic characteristics of the hypersonic glider. 

► Lockheed is developing a wingtip VTOL package incorporating 1 4 vertical 
jets. An integral fuel supply will permit relatively high thrust for 3 min., 
which normally would be divided equally between takeoff and landing 
periods. Reportedly about the size of an F-104 tip tank, the VTOL package 
conceivably could Ire adapted to stretch the capability of this or other aircraft. 

► Royal Australian Air Force has shown interest in the British Aircraft Corp. 
TSR-2 supersonic strike-reconnaissance aircraft to replace its Dassault 
Mirage III in 1967-68. BAC recently made a TSR-2 presentation to top 
RAAF officers in London, and has made a similar presentation to the U. S. 
Air Force. The aircraft is due to fly in 1963 and will be powered by two 
Bristol Siddeley Olympus turbojets of about 33,000 lb. thrust each. 

► Watch for the West German Defense Ministry to have its recently ordered 
90 Sikorsky S-58 helicopters converted to turbine power after delivery to 
Europe. French Turbomeca engines will replace the S-58’s Wright R1820 
piston engines. Turbomeca conversion is part of the package agreement 
arrived at during top-level political discussions, when the Germans also agreed 
to order the Sud 3210 Super Frelon for long-range, heavy-turbine helicopter 
requirements (AW June 19, p. 34). S-58 order is to fill the gap until delivery 
of the 150 Super Frelons begins in the mid-1960s. 

► Wing molds for the all-plastic Piper PA-29 Papoose have been completed 
at the company's Vero Beach, Fla., plant, and first flight of the prototype 
is expected in 4-5 months. The low-wing, two-placc aircraft, powered by a 
65-90 lip. engine (AW Dec. 26, p. 13), is to go into production if tests prove 
the feasibility of glass fiber construction. 

► Astronomical satellite concepts developed by the Royal Aircraft Establish- 
ment for the British Aviation Ministry involve a reference platform with six 
or more telescopes aimed at certain stars and an astronomical telescope 
attached to the stable platform by a two-axis mount. Elliott Bros, is studying 
altitude control. Orbit altitude would lie 300 mi., period 90 min. 

► Air Force expects the flyaway cost for the Lockheed C-l 30E to drop from 
S2.3 million in Fiscal 1961 to SI. 3 million in Fiscal 1962. Firm airframe 

C ice negotiated for purchase of 16 aircraft in Fiscal 1961 is $1,765,000. 

SAF plans to buy 83 in Fiscal 1962, and peak production rate of eight 
aircraft per month is scheduled to be reached in April, 1963. 

► Modification of Complex 16 at Cape Canaveral to handle launching of the 
USAF Martin Titan II is nearing completion and a ground checkout model 
of the missile will be shipped there soon. First launching of a Titan II is 
not expected before late fall. 

►Estimated unit cost of the Hound Dog missile currently is $534,000, but 
Air Force expects to reduce this to $519,000 in Fiscal 1962. 

► Navy will bail two ZPG-2 airships to Goodyear Aircraft, one for Project 
Clinker airborne infrared detection experiments and the other for airborne 
wind tunnel studies. The move follows abolishment of Navy lighter-than-air 
program. 
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Raytheon Fire Control Radar System 
installed in newest missile destroyer 


Raytheon AN/SPG-51 fire control radars are oper- 
ational aboard the U.S.S. CHARLES F. ADAMS 
(DDG-2). As the Mark 74 Fire Control Systems 
Coordinator for the Bureau of Naval Weapons, 
Raytheon is carrying out serial production of the 
advanced design AN/SPG-51. 

The ADAMS, first destroyer built from the keel up 
to launch guided missiles, carries out its Anti -Air 
Warfare mission with TARTAR surface-to-air missiles. 
The radar tracks intruders and guides the missile even 
to low altitude targets despite the use of evasive 
tactics or electronic countermeasures. 


Each AN/SPG-51 consists of a single dish tracking 
and guidance radar. The radar tracks at long ranges 
with exceptionally low power. 

Upon assignment, AN/SPG-51 automatically ac- 
quires and tracks the target. Seconds before missile 
launch, the target is illuminated with a guidance 
beam. The missile homes on the reflected signal. 

The AN/SPG-51 features excellent sub-clutter 
visibility and exceptional techniques to resist jam- 
ming. Selected by the Bureau of Naval Weapons for 
guided missile applications, this is the first fire control 
radar of its type to be procured in quantity. 


RAYTHEON. 


RAYTHEON COMPANY 


EQUIPMENT DIVISION 


Snap Decision 


Presidential Insulation 


Mitchel Controversy 


Washington Roundup 

White House has reversed its recent ruling prohibiting the flight testing of nuclear 
auxiliary power packages in satellites. State Department has been concerned for some 
time about the political implications of orbiting power units or propulsion units such 
as the N'crva nuclear rocket engine. 

The space task group named earlier this year bv President Kennedy and headed by his 
science adviser. Dr. Jerome B. Wiesner, said the use of nuclear rockets would “raise 
serious international political problems since the possibility that a reactor could re-enter 
and fall on foreign territory cannot be ignored." 

Navy’s Transit IV-A experimental navigation satellite was to have carried a Snap 
radioisotope power generator into orbit last June 6, but the nuclear package was elimi- 
nated from flight plans shortly before launch on orders from the White House. The 
launching was scrubbed— apparently for other reasons, since a standard power source 
was available as a backup. 

Toughening attitudes of the U. S. and the Soviet Union toward each other in recent 
weeks may have influenced the latest shift, but whatever the reasons, the White House 
reversed its stand and approved the Snap test in the Transit launch last week. 

Anglo-American negotiations on defense research and development specifically exclude 
cooperation on any of the 20 current NATO weapons development programs in which a 
U. S.-U. K. combination would be strongly resented by the competing European nations. 

These technical cooperation discussions between Assistant Secretary of Defense John 
Rubel and Solly Zuckerman, chief scientific adviser to British Defense Minister Harold 
Watkinson. arc an implementation of earlier talks between Watkinson and Defense 
Secretary Robert S. McNamara and arc still on an extremely general level. No specific 
agreements have been reached yet. according to McNamara. 

President Kennedy's appointment of Army Gen. Maxwell D. Taylor as his military 
representative (see p. 31) lias brought a rash of criticism aimed at the method rather 
than the man. Some Pentagon observers say this simply adds another layer between the 
chiefs of the military services and their commander-in-chief. They also believe the new 
arrangement will be used by the White House to bypass Army Gen. Lyman Lemnitzcr. 
chairman of the Joint Chiefs of Stall, on some questions. 

Debate over the appointment- which needs no congressional approval— split along 
party lines in the House of Representatives. Rep. John McCormack, majority leader, 
defended it. Rep. Leslie Arcnds, ranking Republican on the -Armed Services Commit- 
tee, led the critics, who praised Gen. Taylor but said his known views differ from those 
of the joint chiefs, that law establishes the chiefs as military advisers to the President, 
and that naming a special adviser is a back door approach to a single chief of staff. 

Submariners, who are playing an increasingly important role in the Navy's deterrent 
and defensive capabilities, arc resentful that they are not represented in either of the 
two top Navy jobs. Traditionally, either the chief of nasal operations or the sice chief 
is an aviator. Even surface ship officers are not too happy over the selection of Vice 
Adm. George Anderson as chief and Vice Adm. Claude V. Ricketts (sec p. 51) as vice 
chief, since Adm. Anderson is a flyer and Adm. Ricketts began his career as one. But 
the appointment of Adm. Ricketts reflects the Administration's emphasis on limited 
war. He is a specialist in amphibious operations. 

Federal Aviation Administrator Najeeb Halabv has moved directly into the contro- 
versy over what should be done with Mitchel AFB on Long Island after the U. S 
government moves out. lie urged New York's Gov. Nelson Rockefeller to reserve about 
half the 1.200-acrc field for a general aviation airport. Rockefeller has been noncom- 
mittal, so Halabv has sent his lawyers looking for a way to force the issue. Thcv have 
decided there is enough authority to make creation of an airport a prerequisite for 
getting the property'. 

One hitch is that a public bodv-not a private group-must ask the government for 
use of the land as an airport. Several groups already are lying for the base. One of 
the organizations fighting against an airport is headed by Robert Moses, the outspoken 
chairman of the Long Island Park Commission. But Halabv, no stranger to turbulent 
flying, is going ahead with his campaign. 

FAA's National Aviation Facilities Experimental Center (NAFEC) is coming under 
increasing fire from FAA contractors for its slowness in testing and evaluating new equip- 
ment. But contractors have long experienced similar delays at military test centers, so 
the situation is not exclusive with FAA. Ironically, Air Force has been growing more 
impatient with FAA, claiming its evaluations of military equipment were brief but not 
thorough enough (AW May 22, p. 21). 
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—Washington Staff 



House Votes Bomber, Dyna-Soar Increase 


Hypersonic glider budget boosted to $185.8 million; 

$448.8 million appropriated for long-range bombers. 

By Katherine Jolinsen 

Washington— Two major increases in Fiscal 1962 defense funds— for 
Strategic Air Command long-range bombers and the Dyna-Soar manned 
space vehicle— were unanimously voted by the House last week. 

The defense appropriations measure, now pending before the Senate, 
specifies SI 85.8 million "only for the Dyna-Soar program," and prosides that 
"not less than” S+48.S million "shall be available only for the procurement 
of long-range bombers." The Administration requested SI 00 million for 
Dyna-Soar and no funds for SAC bombers. These were the only major House 
changes in the Administration's defense budget. 


The additional Dyna-Soar funds 
would implement Project Streamline 
under which achievement of manned 
orbital flight would be accelerated by 
three years and the total cost of the 
program reduced by approximately 
S 500 million. 

Foreseeing a military requirement 
lor a manned space vehicle. House 
Appropriations Committee, in its re- 
port accompanying the military appro- 
priation legislation, commented that 
"the Dyna-Soar concept provides the 
quickest and best means of attaining 
this objective. 

Space Boldness Lacking 

"One criticism often made regarding 
our space programs is that they lack 
the boldness and imagination required 
to achieve objectives within a suf- 
ficiently short time to attain for the 
U.S. the primary position in space 
conquest." The report added that 
Dyna-Soar planning to date "has lacked 
boldness and imagination" and that 
"unnecessarily complex component de- 
velopment requirements have slowed 
the pace. . . .' 

Congress already has "authorized” 
S5-25 million for Fiscal 1962 long-range 
bomber procurement, plus S220 mil- 
lion for the Air Force North American 
B-70 program. The authorization 
represents the maximum amounts that 
may be followed with implementing 
appropriations. 

The House appropriations group 
gave “first preference" in the use of 
bomber funds to the B-70 program, 
but added that "it is not meant by 
this recommendation that the Defense 
Department should be prohibited from 
utilizing the funds provided in the 
long-range bomber account, for other 
long-range bombers”— Boeing B-52s or 

The committee went so far as to 
suggest that, in addition to the S44S 
million. Defense might divert Fiscal 
1962 funds earmarked for other pro- 


grams to bomber procurement "in the 
event such a course is detennined to 
be wise.” 

Unless there are additional orders 
during Fiscal 1962, the production 
lines of the B-52 and B-5S are sched- 
uled to close in September, 1962. 
Modifications on the B-52 would keep 
the Boeing plant at Wichita, Kan., in 
operation for several months beyond 
this date. 

The appropriations group com- 
mented that "it may not be wise to go 
as far as the Department of Defense 
has proposed in discontinuing, during 
calendar year 1962. production of the 
B-52 and’ B-5S bombers, while at the 
same time restricting the development 
of other manned bombers, especially 
the B-70" The committee noted that 
"for the first time in a quarter of a 
century the budget proposed that the 
Air Force not buy production quanti- 
ties of a bomber aircraft . , . .” 

The total S42.7 billion in defense 
appropriations approved bv the House 
was S2.4 billion more than the Fiscal 
1961 appropriation and a net S6.2 mil- 
lion less than the Administration re- 
quest. 

The total allocated was: Air Force. 
SI 7.6 billion; Navy, SI 5.4 billion: 
Army, SI 0.4 billion; Office of the Sec- 
retary of Defense. SI. 3 billion. 

The committee's judgment was that 
U. S. military strength continues to be 
superior to that of Russia and that the 


Atlas E Fails 

Washington— Failure of a USAF-Con- 

22 was the seventh* in the 10 launchings 
of E models attempted so far. No pat- 
tern of causes for the failures has dcvel- 

were fired from thc ? .\ir Force Missile 
Test Center in Florida and one from 
Vandenbcrg AFB. Calif. 


Fiscal 1962 budget is adequate to main- 
tain this superiority. 

The House approved these Appropria- 
tions Committee moves: 

• Lockheed T-40. S19.1 million for 10 
of the utility support aircraft was elimi- 
nated. The Appropriations Committee 
severely criticized Air F'orcc and N'avv 
for failing to work out a common 
program for replacement of hundreds 
of obsolescent C-47 and C-54 aircraft 
for logistic support ( AW June 19 p. 291. 
The committee declared that no utility 
aircraft procurement will be approved 
"until a realistic long-range plan has 
been worked out for the entire Depart- 
ment of Defense requirement." 

• Polaris fleet ballistic missile program. 
Defense Department was urged by the 
Appropriations Committee to announce 
a plan for continuation of the program 
beyond the 29 submarines now author- 
ized. It expressed concern that there 
would be a gap unless orders arc placed 
for long leadtime items for additional 
submarines this fall. 

• Mobile Minutcmun. The committee 
expressed "reservations over the deci- 
sion to slow up or curtail the develop 
ment of a mobile capability" for the 
solid propellant intercontinental bal- 
listic missile. No funds were requested 
in the Fiscal 1962 budget to develop 
the mobile capability, meaning the 
Fiscal 1961 funds would have to be 
stretched over two years. 

• Nike Zeus. The committee, which in 
past years has recommended funds for 

Administration requests, said that it 
now “feels that much work in testing 
and prosing out remains to be accom- 
plished before a sound decision can be 
made to commit the Nike Zeus to 

• Small war weapons. Applauding the 
increasing emphasis being placed on 
weapons for limited and "sub-limited" 
war. the committee anticipated that 
"after further study Department of 
Defense will want to do even more 
toward preparing for such warfare.” 

• MATS procurement. Ihe -legislation 
passed by the House last week earmarks 
S8Q million for procurement of com- 
mercial air transportation by Military 
Air Transport Service. 

• Basic research. Modest reductions 
were made in the basic research pro- 
grams of all three services to slow the 
rapid expansion of activities in this 
area. "It is felt that basic research 
programs should be funded on a reason- 
ably level basis," the Appropriations 
Committee commented. "It is rather 
difficult to expand rapidly such pro- 
grams and be sure that the funds arc 
applied where most urgently needed.” 
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NEW RUSSIAN heavy bombcr-NATO code-name Bounder-is shown flying over Moscow last week In the first officially released Russian 
picture. Note striking similarity with copyright drawing published by Aviation Week Dec. 1, 1958, p. 26, depicting this design as 
a prototype flying testbed for Soviet airborne nuclear powerplants. 


Soviet Union Displays Supersonic Bomber 


Moscow— Red Air Force plans to dis- 
play at least two types of supersonic 

design medium bomber with rear fuse- 
lage-mounted jets, a flying crane heli- 
copter. jet-powered STOL aircraft and 
several new large transport helicopter 
types at the July 9 air show, now sched- 
uled for the Tushino airdrome at the 
edge of Moscow. 

The new types have either been iden- 
tified in the massive flybv rehearsals that 
have been roaring over Moscow for 
several weeks (AW' June 19 p. 29) or 
have been listed in Soviet newspapers 
detailing the program for the show. 

Soviets ofbeiallv released pictures of 
the Delta-winged Bounder last week 
after western observers had identified it 
flying in the air show rehearsals for 
several weeks. The Bounder flying over 
Moscow is almost identical to the ex- 
clusive drawing of a Soviet bomber pub- 
lished in Aviation Week Dec. 1. 1958. 
p. 26. and identified at that time as the 

E rototype testbed for a nuclear-powered 
omber. 

The Bounder has since been identi- 
fied in several different versions, indi- 
cating a heavy development program 
since it first flew in mid-1958. The ver- 
sion now living over Moscow has a 
rounder fuselage than the earlier proto- 
types. and all protruding radomes and 
other fuselage projections have been 
removed in what is obviously a drag 
reduction modification. 

The extremely large nacelles contain 
two pylon mounted engines that are 
much larger than the two engines 
mounted at the tips of the delta wing. 
The rear section of the fuselage also 


appears to be shorter than the original 
prototype was during its early days at 
the Soviet experimental test center at 
Ramcnskoyc. southeast of Moscow. 
There were no indications whether the 
v ersion of the Bounder in the Moscow 
flybys was nuclear-powered. 

Western observers also have identi- 
fied a jet-powered fly ing boat and a new 
design medium bomber with rear-fuse- 
lage-mounted turbojets similar to the 
povverplant installation on the French 
Caravelle jet transport. F'ormations of 
turboprop-powered Bear bombers (mili- 

have appeared in the flyby equipped 
with air-to-ground missiles similar to 
the Martin Bullpup. First casualty of 
the rehearsals occurred last week when a 
MiG-19 (Farmer) stalled out during 
high speed formation acrobatics and 
crashed, killing the pilot. 

Moscow newspaper Trud confirmed 
that the delta-winged Bounder would 
appear and identified it as a "supersonic 
delta-wing bomber." Trud said the 
Bounder would be followed by "super- 
sonic heavy bombers escorted by fight- 
ers." indicating that at least two types 
of supersonic bomber will be displayed. 
The other supersonic bomber is be- 
lieved to be the NATO code-named 
Blinder with a top speed just under 
Mach 2. 

Trud also said formations of “silver 
battle planes with air-to-ground rockets 
under their bodies" would be displayed, 
and Pravda emphasized that the rocket- 
armed bombers are an important addi- 
tion to Red Air Force power. 

The Moscow newspaper also reported 
that a new type STOL aircraft would 


be shown "combining features of the 
helicopter and airplane, utilizing both 
rotor and fixed wing." This STOL air- 
craft is powered by two turbine engines 
which drive both the rotor installation 
and conventional propellers. 

Practice flybys also have indicated 
that several large transport helicopter 
types will be shown. The two latest 
Aeroflot transports-thc Tupolev Tu- 
124 twin-turbofan fcederliner and the 
Antonov An-24 twin-turboprop bush- 
liner— have also been identified. 

Gen Sergei Rudenko, deputy com- 
mander in chief of the Red Air Force 
and chief of the Tushino show, said in 
a Tass interview last week that the 
July 9 display is aimed at “demon- 
strating the might of Soviet aviation." 
This confirms Western speculation that 
the sudden revival of this event, which 
has been dormant since 1956, was 
caused by the impressions of Soviet 
aviation weakness left by the lack of 
participation in the Paris International 
Air Show last month (AW June 12 p. 
21). It also serves as a propaganda 
backdrop for the growing Soviet pres- 
sure on the West over Berlin. 

Late last week, there was no indica- 
tion that the Soviets would invite the 
chiefs of Western air forces, including 
the U. S. Air Force, to Moscow for 
the Tushino show as they did in 1956. 
Soviet air shows conducted since the 
massive military flyby over Tushino in 
1956, at which seven new types of jet 
aircraft were displayed for the first time, 
have consisted only of sports airplanes, 
gliders, transports and civil-type heli- 
copters. They have all had a heavily 
emphasized “peaceful” theme. 
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Defense Procurement Cut Voted 
To Force Better Contract Pricing 


Washington— House voted an across- 
the-board 2% cut in all Fiscal 1962 
military procurement categories last 
week— a total of over S30S million— to 
force improved contract pricing. 

This has been the Congressional 
method of compelling action for sev- 
eral years. The Fiscal 1961 across-the- 
board cut was 3%, and the smaller 
reduction proposed for Fiscal 1962 ap- 
pears to be an indication of a general 
congressional conviction that Defense 
Secretary Robert S. McNamara has and 
will continue to move forcefully to 
improve procurement, particularly by 
minimizing sole-source buying. 

The House also passed without dis- 
cussion a Iran on the use of defense 
contract funds for advertising, which 
said: "No part of the funds appropriated 
herein shall be available for paying the 
costs of advertising by any defense con- 
tractors, and such costs shall not be 
considered a part of any defense con- 
tract cost." This resulted from testi- 
mony before the defense appropriations 
subcommittee, chiefly from Navy’s 
Vice Adm. Hyman Rickover, that was 
highly critical of the use of defense 
funds for advertising and of the amount 
of information disclosed in ads. 

Reporting the military: appropria- 
tions bill, including the 2% cut, to 
the House, the House appropriations 
committee commented: ' It is believed 
that efforts toward continued improve- 
ment will be pursued vigorously by 
the new secretary of defense.” 

In his presentation to the group. 
McNamara volunteered that there is 
widespread waste and considered its 
solution “a ten-year job.” He told the 
committee that “we are endeavoring 
to attack waste on all fronts, starting 
with the requirements, working right 
through the procurement process to 
insure that we buy at the lowest possi- 
ble price and through to the actual 
utilization of the items after we have 
purchased them.” 

McNamara observed that his de- 
partment will make use of criticisms 
by General Accounting Office and con- 
gressional committees instead of trying 
to “refute” them. He has asked GAO 
to expand its activities. 

The committee called for a report by 
McNamara in January, 1962 "showing 
what action has been taken to increase 
formally advertised bidding and compe- 
tition in defense procurement." 

The committee also notified the 
assistant secretaries for supply and 
logistics of the three services, responsi- 
ble for implementation of Defense De- 
partment procurement policies, that 


they will "be called upon periodically 
... for a proper and detailed account- 
ing of their stewardship . . .” 

The military departments were crit- 
icized for an inclination to maintain 
"the status quo” in contracting and “a 
reluctance to change time honored 
ways and means of doing business 
whereby certain contractors as well as 
certain public facilities seemingly must 
be maintained in being despite the 
economic advantages of other types of 
contracting." 

The appropriations committee also 
called on the Armed Services Commit- 
tee to consider legislation curbing the 
use of nonprofit organizations by the 
services for technical management, 
scientific evaluations and administrative 
and management services which “is 
increasing at a rapid rate.” The com- 
mittee viewed the use of such organ- 
izations "to a considerable extent” as 
"merely a subterfuge to avoid the re- 
strictions of civil service salary scales.” 

Cutting the S3 5.2 million Fiscal 
1962 budget request for Aerospace 
Corp.-USAF’s technical manager for 
missile and space programs— by S5 mil- 
lion, the appropriations group said it 
believes that "the salaries paid by the 
Aerospace Corp. are excessive, that its 
overhead costs are too high, and that 
it plans to employ too large a staff.” 

Rep. Chet liolifield (D.-Calif.), 
chairman of the Joint Congressional 
Atomic Energy Committee, and Rep. 
Paul Kilday (D.-Tcx.l. high ranking 
Armed Services Committee member, 
vigorously defended Aerospace in 
speeches on the floor. Rep. Kilday 
argued that disruption of Aerospace's 
operations could have a serious and 
far-reaching effect on the U.S. tech- 
nological position. Rep. liolifield 
noted that salaries of the executives of 
large aerospace companies are far in 


USAF Management Shift 

Washington— Air Force's Electronic 
Systems Division, with the assistance of 
The Mitre Corporation, will assume sys- 
tem engineering management responsi- 
bilities for future electronic support sys- 
tems instead of giving such authority to 
industry prime contractor. Dr. Brockwav 
McMillan, assistant Air Force secretary 
for research and development, told the 
Military Electronics Convention here 
last week. First program to be handled 
on this basis will be the new under- 
ground Norad Combat Operations 
Center (-125-L). 


excess of those received by Aerospace's 
management. 

Highlights of Defense's program for 
improvement of procurement, pre- 
sented to the committee by Thomas 
D. Morris, assistant secretary for sup- 
ply and logistics, were: 

• What to buy. To help assure wis- 
dom on the initial decision— what to 
buy— Defense is perfecting a "master 
urgency list" for guidance. Morris re- 

• How to buy. Noting that a key 
weakness is that "we do not move 
early enough to convert single-source 
buying to some form of competition," 
Morris pointed out that McNamara lias 
directed a memorandum to all procure- 
ment officials to place major emphasis 
on correcting this situation. He re- 
ported 60% of the procurement placed 
under contract during the first half of 
Fiscal 1961 was non-competitive. 

• Improved statistics. In order to read- 
ily spot areas of non-competitive buy- 
ing, Morris said Defense statistics will 
pinpoint whether an award was made 
on a technical or price basis and 
whether it was a competitive award. 
He said Defense is also expanding its 
list of proposed awards for negotiated 
contracting published by the Commerce 
Department. 

• Unified training. A unified program 
of training for all Defense procure- 
ment officials will be started shortly, 
Morris said. Until now, the services 
have conducted separate programs. 

• Value improvement. 'Hie depart- 
ment is moving in two directions to 
improve value received for dollar spent, 
according to Morris. First, "major 
studies" are under way to achieve a 
"practical and acceptable system of 
rewards and penalties” under cost re- 
imbursable type contracts, which have 
increased from 139? of total procure- 
ment in Fiscal 1931 to 42% in Fiscal 
I960. He said Defense also is working 
to eliminate "expensive and sometimes 
questionable characteristics called for 
in our specifications" and intends to 
expand the use of contract provisions 
under which contractors will share in 
part of the savings that come from 
their suggestions for specification re- 

• Weapon reliability. One area "in 
which we have substantial catching up 
to do” is in the improvement of elec- 
tronics specifications for greater equip- 
ment reliability. Morris reported. He 
said Defense plans "to express reliabil- 
ity requirements in precise mathe- 
matical, statistical, and engineering 
terms, and to prescribe sampling and 
test procedures, instrumentation and 
other criteria needed to measure con- 
formance.” One objective is to incor- 
porate reward incentives in contracts 
for manufacturers who achieve high 
reliability. 
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Senate Authorizes NASA Budget 
Requested by President Kennedy 


Washington— President Kennedy's 
accelerated space program passed its 
first test in Congress last week when the 
Senate voted to authorize all the Fiscal 
1962 funds he requested for the Na- 
tional Aeronautics and Space Admin- 
istration. 

The full S1.7S4.300.000 the Presi- 
dent asked for NASA was authorized, 
and only relatively minor amendments 
were added to the Administration 
bill. 

Chairman Robert S. Kerr (D.-Okla.l, 
of the Senate Aeronautical and Space 
Sciences Committee said the bill “will 
provide funds needed to develop, on an 
efficient basis, not only the manned 
moon exploration project, but also the 
fastest, economically feasible develop- 
ment of communications and weather 
forecasting satellites, plus the develop- 
ment of numerous other space resources 
with profound long-range benefits to 
our national economy and security and 
health. 

Support Expected 

"I am convinced," Sen. Kerr added, 
"that the people will support the in- 
vestments needed to insure continua- 
tion of this nation's over-all lead in the 
scientific programs under the jurisdic- 
tion of NASA— programs conducted in 
full view of not only the people of this 
nation, but of the world. Public under- 
standing and acceptance of this national 
mission are absolutely essential to the 


realization of our long-range goals.” 

The Senate bill authorizes SI. 295,- 

539.000 for NASA research and devel- 
opment, S262.075.000 for construction 
of facilities, and S226.686.000 for sala- 
ries and expenses. 

Before reporting the bill, the Senate 
space committee amended it to permit 
tlie NASA administrator to divert up 
to S50 million of agency funds into 
emergency building projects without 
prior approval of Congress. He could 
also transfer up to S20 million to other 
government agencies working on space 
projects. Both amendments were ap- 
proved in advance by the White House, 
the committee said. 

Programs Compared 

The SI. 78-billion program authorized 
by the Senate compares with SI. 56 bil- 
lion authorized bv the House May 24 
-the day before President Kennedy re- 
quested additional space funds. How- 
ever. the House in its NASA appropria- 
tions bill— the legislation which actually 
provides the money— voted SI. 2 billion, 

535. 300.000 less than President Ken- 
nedy asked for in his first review of 
the Eisenhower Administration spaa- 
budget, and SI 61. 900, 000 less than in 
the House authorization bill. 

'Die Senate committee added the re- 
quested space money to the House- 
passed authorization bill. Now the 
amended measure returns to the House 
Science and Astronautics Committee. 


The committee can conduct special 
hearings on the President's money re- 
quests or ask for a conference with the 
Senate to work out differences in the 
two bills. 

Another possibility is that the House- 
passed bill will be amended directly to 
conform to the Senate version by a vote 
on the House floor rather than through 
a conference. 

Arpat Missile Defense 
Could FollowNike Zeus 

Advanced Research Projects Agency's 
new terminal defense against ballistic 
missiles, known as ARPA Terminal or 
Arpat. is being designed as a less 
expensive and more reliable method of 
killing barrages of hostile ballistic mis- 
siles in their terminal phase than the 
Army's Nike Zeus anti-ICBM program. 

The Arpat approach is considered an 
extension of Zeus and ultimately may be 
incorporated into it. A team consisting 
of Raytheon. Hughes Aircraft. Interna- 
tional Business Machines and Boeing 
recently was selected by ARPA to 
handle research and development for 
the project (AW June 19. p. 23 ), which 
is to be managed by the Army Rocket 
and Guided Missile Agency. 

Arpat will have its prime value in 
anticipated situations where an entire- 
front of warheads and decoys, perhaps 
many miles in width and many more 
miles in depth, is re-entering the earth's 
atmosphere. This situation, with its 
manifold problems of decoy discrimi- 
nation, target acquisition and multiplic- 
ity of targets, might overburden Zeus. 

To counter such a threat. ARPA. its 
Institute for Defense Analyses and al- 
most a dozen study contractors (AW 
Apr. 10. p. 26) worked out details of 
the Arpat concept. It would involve 
boosting a carrier, or lofter. into the 
atmosphere as the hostile wavefront ap- 
proached target. Somewhere between 

20,000 and 100,000 ft. — below the in- 
coming warhead barrage — retrorockets 
would be fired to halt the boost of the 
carrier long enough for it to remain sta- 
tionary for a fraction of a second. 

At this point, several dozen small 
homing interceptors, or darts, taken 
aloft in the carrier, could be fired simul- 
taneously or stagger-fired. Each homing 
interceptor would have a small booster 
of its own and be capable of covering 
a range of several miles from the air- 
borne launch point. The interceptors, 
are to contain infrared or ultraviolet 
target seekers. 

The carrier, or lofter, portion of 
AR-PA's current contract on Arpat will 
be made by Boeing. Hughes Aircraft 
has responsibility for developing and 
flight testing the homing interceptor. 
Raytheon will be responsible for general 
acquisition and discrimination radar. 


NASA Considers Major Reorganization 

Washington— Substantial reorganization of the National Aeronautics and Space 
Administration is under consideration to manage the vastly expanded civilian space 
program, but no formal action will be taken until Congress approves tlie agency's 
new budget. 

NASA is stud vim! a variety of plans to provide management for its increased 
program, including consolidation of several program offices into three major line 
divisions: Manned Space Flight, Unmanned Space Flight, and Advanced Research 

This organization would put life sciences functions and a portion of the launch 
vehicles programs under Manned Space Flight. Also under consideration is cou- 


Rep. James G. Fulton (R.-Pa.), a member of the House space committee, and 
Trevor Gardner. Hvcon Manufacturing Co. president (sec p. 52). have suggested 
use of well-known svstems management teams— such as those which ran the nuclear 
submarine, ballistic missile and Polaris programs— for the manned space flight 
program, but the agency feels it is premature to commit itself to selection of manage- 
ment personnel or a management concept until Congress establishes the extent of 
the program. 

NASA is scriouslv considering a "super management organization to integrate 
the spacecraft and launch vehicle developments in the Apollo manned lunar landing 
program, but like the new management structure, this organization is tentative. It 
is expected that the Space Task Group will manage development of the Apollo 
spacecraft, and Marshall Space Flight Center will manage the Nova launch vehicle 
contracts. 
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European 10-yr. Space Program Proposed 


London— Ten-year program which 
would put western European nations in 
the space business would cost about 
SI 40 million a year, with the payoff 
ranging from communication satellites 
to manned re-entry flight. 

Proposal was outlined to delegates at 
the European Symposium on Space 
Technology here, sponsored by the 
British Interplanetary Society, by L. R 
Shepherd, director. Research and De- 
velopment Division. United Kingdom 
Atomic Energy Authority. 

Shepherd’s talk underscored general 
reaction among delegates on the forma- 
tion of a space consortium— i.e.. that 
European nations should not attempt to 
match the two great space powers— the 
United States and Russia— but should 
cooperate on development of a less 
ambitious program with a high degree 
of scientific return. 

Toward this end. working committees 
last week were established by Etiro- 
spaee. according to J. Delorme, presi- 
dent of the Eurospa cc Organizing Com- 
mittee. Eurospace is the European 
Industrial Space Study Group which was 
formed in Paris May 29, to evaluate 
possible programs. 

In general, the only launch vehicle 
discussed during the three-dav session, 
which attracted about 200 delegates, 
was the dc Havilland Blue Streak, with 
a variety of stages, including the French 
Veroniquc and British Black Knight. 
However, no commitments have been 
made for establishing Blue Streak as 
the single vehicle for a European space 


Shepherd stressed that Blue Streak is 
capable of launching space packages in 
the initial phases of the program, but 
contended that any 10-year view must 
consider development of larger and 
more powerful rockets (see box). Pre- 
sent European thinking, he said, is in 
terms of close-orbit pavloads of about 

2.000 lb. 

A reasonable target by the end of the 
10-year program, he explained, would 
be close-orbit pavloads of about 20.000 
lb. 

'lire question for European scientists, 
who lack substantial funds available to 
their U.S. and Russian counterparts, is 
"how shall we earn- 1 0-ton pavloads in 
1970 as cheaply as' 1-ton in I960?” ac- 
cording to Shepherd. 

To pursue that aim. he continued. 
European program should look to more 
immediate possibilities, such as use of 
liquid hvdrogen for fuel, recoverable 
vehicles and large, inexpensive solid 
propellant boosters. Liquid hydrogen. 
Shepherd claimed, seems to offer the 
greatest possibilities and should be con- 
sidered the objective for the end of the 
initial 10-year program. 'This develop- 
ment should aim at engines of up to 

200.000 lb. thrust plus design of a 
vehicle using a cluster of these power- 
plants in the first stage. 

Shepherd also suggested a long-term 
study of nuclear power for space vehicles 
and said the European program should 
place emphasis on problems of manned 
spaceflight and flight at very high speeds 
in the upper atmosphere. 

In Shepherd's opinion, the European 


program should concentrate on pure 
scientific research with satellites and 
space probes: civil and commercial ap- 
plications. primarilv in meteorology, 
communications and navigation, and 
manned space operations. Attention 
also should be given to landing small 
payload packages on the moon on later 
stages of the program. 

In the course of 10 years, he said, it 
could be expected that a commercial 
network of communications satellites 
would "bring in revenue and contribute 
usefully to world communications." 

Because of the maiiv nations involved 
in a western European joint effort. 
Shepherd proposed formation of a Eu- 
ropean Space Development Agency 
whose first task would be to determine 
the size and cost of a space program. 
Next step would be to divide space ac- 
tivities into projects and development 
areas and to allocate each of these to 
a Space Center in each of the partici- 
pating countries. Contracts should be 
placed on an international basis. 

Each center, under Shepherd's pro- 
posal. would have full responsibility for 
conduct of the work on its own project 
or area, including financial and con- 
tractual commitments. The develop- 
ment agency would not exercise any 
close technical control nor intervene in 
administration, but would be primarily 
responsible for planning over-all proj- 

Europcan nations, according to Shep- 
herd. should make membership in the 
organization open to any country in 
the world and. by its eventual success, 
could "encourage the space-capable na- 
tions of America and Russia to throw 
their own vast resources into a common 

Sublimation of national interests 
should be a primary aim in the Eu- 
ropean space venture, delegates were 
told by Air Commodore F. R. Banks, 
of Ilawkcr Siddclcy Aviation, who 
warned that military needs of NATO 
have suffered in the past through a "too 
selfish and national outlook.” 

Banks also pointed out the need for 
international engineering collaboration 
to link companies which would be sup- 
ported by their respectiv e governments. 
But he warned that the scientist in a 
government department should remain 
"purely scientific as a consultant and 
adviser” to those who have to initiate, 
administrate and engineer the complete 
space project. 

Banks claimed that the aircraft in- 
dustry should be the natural prime de- 
sign and manufacturing source for the 
actual space vehicle and engine, in light 
of the industry's background in the de- 
sign of light structures of great strength. 

Most reasonable budgetary period for 


European Space Program 1961-1971 

Vehicle Projects: 

• Phase 1 launch vehicle (based upon Blue Streak). 

• Phase 1A launch vehicle, utilizing higher energy propellants (i.e.. liquid hydrogen/ 
liquid oxygen) in the upper stages to increase payload capacity, but with same first 
stage as the Phase 1 vehicle. 

• Phase 2 launch vehicle, capable of placing 20,000 ]b. in a close orbit, based 
entirely on high energy-propellant stages, possible with a 1 -million-lb. total thrust 
cluster of liquid hydrogen/liquid oxygen engines in the first stage. 

Associated with these three main projects would be the development of a small 
number of appropriate upper stages, some of them interchangeable between the three 
vehicles listed. 

Applications: 

• Instrument-carrying satellites and space probes for space research, utilizing Phase 
1 and. in later stages. Phase 1A vehicles. 

• Soft-landing instrumented lunar probe utilizing the Phase 1A vehicle. 

• Close and synchronous-orbit communications satellites. Series of launchings and 

• Development of a manned capsule or re-entry vehicle and ils use with the Phase 1 
vehicle for snborbital flight. 

Research and Development: 

• Fall support of research and development in all relevant areas connected with the 
projects and applications listed above. 

• Longer term research and development on advanced propulsion systems that might 
be used in a second 10-vear European program, c.g., in unclear propulsion. 
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Prospect of Federal Ownership 
Arises for Commercial Satellites 


any undertaking. Banks continued, 
should be for minimum of five years, a 
period which could coincide with the 
life of a government political party in 
power. Anything less, lie said, is im- 
practicable and would tend to slow up 
the project. 

F. Vinsonneau, of the French 
SF.REB said a European consortium 
should not attempt to compete with 
the U. S. in space, but should seek to 
be one of the major partners in the 
competition between east and west. 
British Experience 

In support of the use of Blue Streak. 
Vinsonneau said "we have not pre- 
tended, either at home or to our friends 
abroad, that this is the only solution 
technically or economically possible 
. . . experiences and methods gained 
by the United Kingdom formed a large 
part of our common fund of knowledge 
and it would be our duty to support 
them and prevent their dispersal. 

“When our ministries of finance see, 
on the one hand, what the whole of the 
Blue Streak program costs and. On the 
other hand, the cost of the purely scien- 
tific program which could, to a large 
extent, be carried out with imported 
American equipment, it is a fair bet 
that they will be left speechless." Vin- 
sonneau said. 

The United States has refrained 
from pushing an American rocket for 
the European program. A. W. Frutkin. 
director of NASA’s international pro- 
grams. said “The projects and the 
launchers are for Europeans to decide. 
'The U. S. government has remained 
silent so as not to prejudice the matter." 

Vinsonneau, who is also secretary- 
general of Etirospace. backed establish- 
ment of a large European laboratory 
for space research, one which would be 
"on the scale of those in America.” 

Studies. Vinsonneau said, should 
concentrate on: 

• Propulsion, to make a choice between 
high energy liquid propellants, free 
radicals, hthcrgols. advanced solids, 
triergols and plasma or ion propulsion, 
magnetohydrodynamics, solar energy . 

• Development of very light structures 
which will resist high temperatures. 

• Reliable microminiaturized electronic 
units and high capacity computers. 

• Problems of interplanetary navigation, 
and biological and environmental prob- 
lems of life aboard space vessels. 

In another discussion of international 
cooperation. David Price, an economist 
and member of the British Parliament, 
said the United Kingdom is prepared 
to accept one-third of the cost of the 
first European space program based on 
the Blue Streak launcher. 

Price said the “most promising” com- 
mercial aspects of space lie in the es- 
tablishment of a communications sat- 
ellite system. 


Washington— National Aeronautics 
and Space Council hopes to recom- 
mend a national policy on communica- 
tion satellites within several weeks in 
response to President Kennedy's re- 
quest. but industry already is becoming 
concerned that the group may recom- 
mend a government-owned system, at 
least initially. 

'Hie decision to turn the controver- 
sial question over to the space council 
(AW June 26, p. 33), headed by Vice 
President Lyndon Johnson, has aroused 
this concern among groups favoring a 
priv ately -owned communication satel- 
lite system. 

A report prepared for the National 
Aeronautics and Space Administration 
by United Research Corp.. following a 
NASA-sponsored study, recommended: 
"Defer private ownership bv adopting 
a policy of interim public ownership 
with private operation and the clear 
intention to transfer to private owner- 
ship at the earliest feasible time, un- 
less it is later determined that such 
transfer is not in the best public inter- 
est." 'The report was distributed briefly 
by NASA, but quickly recalled. 

Fear of a recommendation for gov- 
ernment ownership prompted one com- 
pany. which has fought strongly against 
American Telephone & Telegraph 
Company's plan for a space communi- 
cation system, to disclose the United 
Research Corp. recommendations to 
representatives of AT&T. It was sug- 
gested that AT&T should soften its 
stand so that all interested companies 


Joint Satellite Group 

Washington— Radio Corp. of Amer- 
ica believes “the time is ripe for the for- 
mation of a joint government-industry 
group to pursue ail aggressive total ef- 
fort in research and development" to 
adopt the best technical plan for a coni- 

RCA Chairman David Samoff told the 
National Press Club last week. “The 
much debated question of satellite own- 
ership is, in my opinion, far less impor- 
tant at this time than the adoption of 
the right system at the earliest possible 
moment,'' Samoff said. He added that 
RCA favors the use of synchronous 
(stationary-) equatorial satellites. The 
RCA official also doubted overly optim- 
istic predictions of potential commercial 
communication satellite income, observ- 
ing that total international communica- 
tions business in the U. S., including 
satellites, is not likely to exceed SI bil- 
lion per year in the next 20 years. 


could present a united front instead of 
the present divided one. 

This concern over government entry 
into the communications field is 
sparked also by the belief that NASA 
Administrator James E. Webb, a close 
associate of Vice President Johnson, 
agrees with the general conclusions of 
the United Research report. 

Opponents of government owner- 
ship of a satellite system, even initially, 
point nut that the propaganda value 
of a U.S. satellite system as a show- 
piece for the free enterprise system 
would be reduced if it were a govern- 
ment venture rather than a private 

The United Research report also 
suggests that initial governmental own- 
ership would provide time in which to 
determine the optimum conditions for 
private ownership, to resolve the ques- 
tion of single operator versus joint ven- 
ture and to review the adequacy of 
existing regulatory provisions for coping 
with such a system. 

Kennedy Names Taylor 
His Military Adviser 

Washington— President Kennedy has 
recalled retired Army Gen. Maxwell D. 
Taylor to active duty as his adviser and 
staff officer in military and intelligence 
fields. 

The President also nominated Vice 
Adm. Claude V. Ricketts last week to 
be vice chief of naval operations with 
the rank of admiral. 

Gen. Taylor, who was Army chief 
of staff from 1933 to 1959. will be 
military representative of the President. 
He is to have no command authority 
but will have access to all information 
necessary for the discharge of his re- 
sponsibilities to the President,” accord- 
ing to the White House. 

The White House emphasized that 
Gen. Taylor will not be interposed 
between the President and any of such 
statutory advisers or advisory groups as 
the secretary of defense, the Joint 
Chiefs of Staff or the National Security 
Council. His duties were described as 
"staff officer advising and assisting the 
President with regard to those military- 
matters which reach him as com- 
mander-in-chief of the armed forces.” 

Adm. Ricketts, who will replace 
Adm. James S. Russell, is currently 
commander of the Navy's Second Fleet 
and commander, Strike Fleet, Atlantic. 
Vice Adm. George W. Anderson was 
nominated earlier as chief of naval 
operations. 
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1961 Piper Profits Drop Sharply; 
Plant Costs, Recession Blamed 


By David A. Brown 

New York— Fiscal 1961 will prove to 
be a less satisfactory year for Piper Air- 
craft Corp. than the company's original 
predictions indicated. W. T. Piper, v ice 
president, told the New York Society 
of Security Analysts here last week. 

The present year has been "very un- 
satisfactory to us" so far. he said, and 
he expects no upturn for at least three 
months. While unit sales compare fa- 
vorable with Fiscal 1960. dollar volume 
is off 20% and profits arc off 72 % . he 
said. 

(Piper stock declined 65 points on 
the New York Stock Exchange after the 
speech.) 

Currently, profits arc estimated for 
the fiscal year at SI per share. The 
original profit estimate for Fiscal 1961 
was S2-S2.50 per share. In March this 
was scaled down to SI. 7’ per share for 
the year and has since been reduced to 
the present estimate. 

Tills drop is due primarily to three 

• Introduction of the Colt, a two-place 
version of the Tri-Pacer, mainly to 
stimulate dealer activity and strengthen 
the sales organization. The model has 
been responsible for large unit sales, but 
profit margins arc small. 

• Demand for the firm's money-makers 
—the Comanche series and the light 
twins— has fallen off sharply due to the 
general business recession. 

• Unexpectedly high cost of putting the 
new Veto Beach. Fla., plant into op- 
eration has reduced profit margins. So 
far. SI .2 5-million has been spent in 
Fiscal 1961 and the cost may reach 
S2 million by the end of the fiscal year. 

The current low profit scale was 
caused about equally by the general 
business recession and the new plant 
costs. Piper said. He added that, due 
to the recession, the Veto Beach plant 


opened at an "inappropriate" time. 

Another reason for Piper's profit 
drop is the effect on the market of the 
Cherokee, a low-wing replacement for 
the Tri-Pacer. Announcement of the 
new model nnmediatelv killed sales of 
the Tri-Pacer, he said. 

During the first seven months of 
1960, a total of -HO Tri-Pacers were 
sold, accounting for dollar sales of 
52,865.000 and net profits of approxi- 
mately 20 cents per share. In 1961, in 
place of this 20-cent profit per share, 
there has been a pre-tax loss of approxi- 
mately SI. 15 per share. Piper esti- 
mated that had the firm not put the 
new plant into operation, but instead 
continued production of the Tri-Pacer 
(assuming the model would have sold), 
the net profit for Fiscal 1961 to date 
(the first seven months) would have 
been approximately SI. 58 per share. 
The firm earned S2 per share during 
the first seven months of Fiscal 1960. 
the best year in Piper's history. 

It originally was expected that first 
sales of the Cherokee would be made 
in February and that by May . produc- 
tion at Veto Beach would reach at 
least one unit a day. Instead, it was 
not until May that the first eight 
Chcrokecs were delivered from the 
Florida facility and production is only 
now reaching the one-a-dav volume. 
Production is expected to increase to 
two a day in July, three a day by the 
end of the fiscal year in September 
and, eventually, to a maximum of five 
a day. The major factor in the delay 
so far has been the lack of experienced 
labor in the Vcro Beach area, Piper 
said. 

"In effect, we have gone about six 
months now without a low-cost, four- 
place plane on the market." he added. 

The recession may be "bottoming 
out." Piper said, although this has not 
yet been felt at the factory level. 


"Aviation Week, in its May 29. 
1961, issue [p. 69], reported signs of 
a rising trend in business aircraft 
sales,' " Piper said. 

He said the demand for more ex- 
pensive models in the Piper line has 
not increased at factory level, but dis- 
tributors' stock has continued to move 
and dealers in some sections report an 
improvement in buyer interest. 

Piper foresees a good upturn in sales 
and profits for Fiscal 1962. The firm 
estimates that sales will increase to 
S45-S45 million for the year and that 
profits will increase to a minimum of 
55 per share. 

Noting that some analysts question 
the ability of a company to rebound 
to what would be the top sales level 
in its history after a 20% decline the 
previous year. Piper said forecasted 
sales indicate this is just what will 
happen (see table). 

Sales of this magnitude would repre- 
sent an SI 1 -million to SI 5-million in- 
crease over Fiscal 1961. The profit 
margin would be below Fiscal 1960's 
1 6 % . but should be about 16% before 

This profit margin, however, will de- 
pend a good deal on whether the an- 
ticipated volume of more expensive 
models is realized and also on whether 
the company can achieve efficient pro- 
duction of the Cherokee at Vcro Beach. 
Piper eventually hopes to produce about 
1,100 Chcrokecs per vear and a total 
of 10.000-12,000 over a peroid of 8-10 

The companv is working on these 
major development projects: 

• Fuel-injection versions of both the 
180 and 250 Comanche this year, prob- 
ably in September or October. Ly com- 
ing will begin production of the new 
engines in late July or early August. 

• Modifications of both the Aztec and 
Cherokee. 

• 24-channel transceiver with whistle- 
stop tuning and an omni-indicator, 
similar to the Narco Omnigator. The 
set. now being flight tested by Piper, 
will be on the market in the 1962 mod- 
els, priced at about S600. 

Piper also said: 

• Construction of a third production 
factory is contemplated somewhere in 
the Southwest within six years, if busi- 

• Little competition is expected from 
European manufacturers of business 
aircraft. Piper said that traditionally 
European planes are never sufficiently 
tooled to be considered production 
models and arc virtually "custom built." 

• Continued good sales abroad are ex- 
pected. Piper’s foreign sales for Fiscal 
1961 arc running slightly ahead of the 
previous year and buyer interest in for- 
eign countries seems to be expanding. 

• Little demand is in evidence for addi- 
tional Navy Aztecs (UO-1). 


Piper 
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Three-Satellite Launch Orbits Snap Unit 

Washington— Two firsts in space operations marked the successful launching of 
Navy’s Transit IV' -A navigation satellite June 28 when a nuclear auxiliary power unit 
was carried aloft and three satellites were put into orbit at the same time. 

Atomic Energy Commission completed safety* tests on its plutonium 238 radio- 
isotope thermoelectric generator some time ago. but political considerations had pre- 

Combincd weight of the basic Transit payload and its two pick-a-back research 
satellites was 265 lb. Inclination of the orbit is 66.68 degrees. Initial apogee was 
546 naut. mi. and perigee was 484 naut mi. Period of orbit was 104 min. 

Separation of the satellites was verified bv telemetry and moonwatch sightings. 
Explosive bolts and springs forced them apart at 1.0 fps. In the 50-yr. estimated 
lifetime, the satellites will change relative positions many times. 

Two transmitters operating on 54 and 320 me. are being powered by the radio- 
isotope power pack and two others are being [lowered by solar cells. 

One pick-a-back satellite is Injun, formerly called I Iavkcyc. designed by the 
University of Iowa for the Office of Naval Research to measure the cosmic rays, 
solar protons and charged particles of the Van Allen belt and to study origins of 

Tile other satellite is Greb III developed by the Naval Research Laboratory 
to measure solar x-ray radiation to relate its intensity to changes in the ionosphere. 

Tile power unit is similar to the Snap 3 unit which uses polonium 210 as a fuel 
It develops two and one-half watts of power compared with three watts for Snap 3. 
Numerous safety tests subjected the type to flash heat of 5.100F and steady tempera- 
tures of 1.200 to 1.600F for periods of 15 min. after first subjecting it to impact 
loads such us would be experienced in a launching or flight accident. 

It was developed by the Martin Co. and the fuel core was loaded by AEC’s Mound 
Laboratory at Miamisbiirg, Ohio, which is operated by the Monsanto Chemical Co. 


X-15 Pressurization 
System to Be Changed 

Edwards AFB, Calif.— Cabin pres- 
surization system of the North Ameri- 
can X-15 will be modified because of 
a scries of failures in tests here. 

USAF Maj. Robert White flew the 
last test to a record speed of 5,605 
mph. with Ins pressure suit distended 
and nearly rigid because of a drop in 
cabin pressure. The Mach. 5.5 top speed 
was achieved at 97.170 ft. in a flight 
that reached a maximum altitude of 
107.700 ft. 

The X-l 5 has no system specifically 
designed to maintain cabin pressure. As 
liquid nitrogen is evaporated to cool 
cabin instrumentation and the pilot's 
suit, it is exhausted into the cabin. A 
pressure relief valve prevents cabin pres- 
sure from rising above normal levels but 
no provision was made to sense low 
cabin pressure since the designers were 
confident that the cooling flow would 
be more than adequate to pressurize 
the cabin. 

Paul Biklc. chief of the NASA high 
speed test station, told Aviation Week 
that engineers on the project have con- 
cluded that the coolant flow is not 
balancing cabin leakage. The number 
two airplane which White flew in the 
latest test will have its cabin rescaled 
and an under-pressure sensor will be 
installed to vent more nitrogen into the 
cabin if needed. 

The nitrogen is heated to a tolerable 
temperature before it is released into 


the cabin. Cabin leakage has been ris- 
ing as the X-l 5 has accumulated time 
in the air. Recently, leakage has varied 
between 48 cu. ft. per min. and 55 cu. 
ft. per min. Design specification for 
the airplane set a maximum leakage of 
15 cu. ft. per min. 

Biklc said the pressurization failures 
were at first thought to be the result 
of component malfunctions but subsc- 

a uent tests have shown no evidence of 
lis. Re-sealing of the cabin, installa- 
tion of a cabin pressure sensor and inlet 
valve, and the addition of improved 
fairings on the side tunnels for wiring 
and plumbing will keep the number two 
X-l 5 grounded for an estimated five 
weeks. No tight schedule has yet been 
established for the modifications. 

During the 11-min. flight which 
White made with his suit inflated, a 
maximum temperature of 850F was 
recorded on the lower surface 15% of 
chord aft of the leading edge. 

News Digest 


President Kennedy’s Scientific Ad- 
visory Committee is forming a special 
panel to study the entire nuclear testing 
problem, including the possibility of 
secret Soviet testing, Soviet nuclear 
progress, and the requirement for the 
U. S. to resume tests. Study is being 
made for the President. Joint Chiefs of 
Staff, and National Security Council. 

United States Disarmament Agency 
for World Peace and Security was pro- 


posed to Congress last week by Presi- 
dent Kennedy, with Defense Depart- 
ment and State Department support. 
It would have authority to direct all 
activities related to arms control, from 
technological research on developing 
inspection systems to political, eco- 
nomic and propaganda planning. The 
agency's director also would serve as 
Presidential disarmament adviser. 

Radio Corp. of America report last 
week of studies with non-linear dielec- 
trics. or semi-insulators, raises the pos- 
sibility of a whole new class of im- 
portant active avionic components 
emerging from basic studies now in 
progress. 

Brig. Gen. Don Flickinger, special as- 
sistant for bioastronautics to the com- 
mander of Air Force Systems Com- 
mand. will retire this month after 24 
years of service. He does not plan to 
join any company, but will become an 
independent consultant. 

Umbaugh Aircraft Corp. will take 
over subassembly, final assembly and 
quality control for the Umbaugh U-18 
autogyro at its own leased facilities at 
Hagerstown, Md. Fairchild Stratos 
Corp, will continue to provide shop 
support for the Umbaugh-managed cer- 
tification program and will be pre- 
pared to manufacture tooling and sheet 
metal parts. Both Umbaugh and Fair- 
child have executed general releases 
from all previous contracts and agree- 
ments between the two companies. 

General Electric received a 54-mil- 
lion Air Force contract last week to pro- 
duce two prototype YJ95-GE-5 turbo- 
jets and provide factory and field service 
for them. This engine is under develop- 
ment for the North American B-70. 

Machine Translation, Inc. has devel- 
oped a new technique for automatic 
machine translation which can translate 
from one language to another con- 
textually at 60.000 words per hour. 

Pan American Grace Airways asked 
Civil Aeronautics Board last week to 
extend its route system from Panama 
to Miami, Washington and New York. 

Willard L. Gorton, assistant engi- 
neering manager of Pratt & Whitnev 
Aircraft Division of United Aircraft 
Corp. since 1958, has been named gen- 
eral manager of Pratt & Whitney's 
Florida Research and Development 
Center. Charles T. Roelkc, who has 
been general manager there since the 
center was established, continues as 
assistant general manager. The com- 
pany said Gorton's assignment reflects 
the “steadily increasing technical im- 
portance" of the facility. 
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Dispute Hampers Iberia on North Atlantic 


Competitive position weakened by internal fight 
over pushing New York or Latin American market 
By L. L. Doty 

Madrid— Competitive position of Iberia Airlines of Spain on North Atlantic 
routes is substantially weakened by sharply split opinion within the airline 
on where its major market lies. 

Never a strong contender in the New York-Europe market, which it has 
been serving since 1954. Iberia still shows no signs of challenging its North 
Atlantic competitors even though it was scheduled to put Douglas DC-8 
turbojet transports in service July 1. Chances are strong that it will never 
develop into a competitive threat until it defines its goal. 


One faction within the company 
wants greater frequency of schedules 
between New York and Madrid and 
more promotion and advertising in the 
U.S. to generate higher volumes of 
traffic on the North Atlantic route. 
The opposing faction holds that Iberia’s 
natural market is in Spanish-speaking 
Latin American countries and that the 
North Atlantic route should be main- 
tained only for prestige and diplomatic 
purposes. 

Both factions are being appeased by 
acquiring an equal share or the flight 
equipment available. As a result, the 
carrier’s fleet of three DC-8s will be 
thinly spread to sene four transatlantic 
routes: New York-Madrid. Santiago- 
Madrid, Bogota-Caraeas-Madrid and 
Mexico-Havana-Madrid. Obviously, no 
route will get the frequency of jet serv- 
ice needed to match the schedules of 
Iberia's major competitors. 
Government Obstacle 

Biggest block to any improvement 
in this situation is the heavy hand of 
the Franco government which, through 
Insituto Nacional dc Industrias (INI) 
— government agency that owns Iberia— 
holds a tight purse string on the air- 
line’s expenditures. Iberia is thus bound 
to an economic philosophy that un- 
doubtedly frustrates the obvious airline 
talent on the company's roster. From 
ticket offices to flight and ground 
operations and the carrier’s efficient 
overhaul shops here at Barajas Airport, 
it is evident that Iberia is fully equipped 
to achieve success if it were given more 
freedom of action. 

Observers here feel that prospects 
for any radical change in this govern- 
ment-airline relationship are dim. Ma- 
jor fear among this group is that INI 
will move a high-ranking air force officer 
into the company’s top operating posi- 
tion of director and general manager, 
which is expected to be vacated shortly 


when Cesar Gomez Lucia. Spain’s 
elder aviation pioneer, retires from the 
post. The real need is for a marketing- 
airline specialist with full authority to 
resolve the route issue, obtain sufficient 
flight equipment and set an operating 
goal for the airline. 

Despite an aggressive and imagina- 
tive sales staff in the U.S., Iberia has 
lost rather than gained in its share of 
the U.S. market. The staff is so small 
that adequate geographic distribution 
of sales efforts is impossible. Sales tools 
are limited, and advertising and pro- 
motion is held to a minimum. The 
faction favoring development of the 
U. S. market deplores the lack of funds 
that creates this limitation. 

With only four North Atlantic round 
trips in the summer and three in the 
winter, travel agents are inclined to 
sidetrack Iberia in developing itinera- 
ries for their clients because of the 
nuisance of finding departure dates in 
timetables. They find it easier to select 
an airline with daily departures from 
the New York gateway. 

In an Aviation Week survey cover- 
ing typical three-month test periods. 
Iberia Was found to have a smaller share 
of the North Atlantic market than any 
of the 14 other scheduled carriers serv- 
ing the route, including Air-India Inter- 
national which entered the market only 
slightly more than a year ago. In the 
number of passengers flown in 1960, 
Iberia ranked at the bottom of the list. 
With capacity swelling and traffic 
dwindling generally (AW June 26. p. 
58), Iberia faces a dismal summer sea- 
son on the North Atlantic. 

The carrier’s best market is Caracas. 
Venezuela. Santiago. Chile, a market 
which the carrier will enter in August, 
is promising, and Mexico City also is 
an excellent source of business. Traffic 
eastbound out of Havana is so heavy 
that waiting lists arc backlogged over 


periods of weeks. There is virtually no 
traffic westbound from Spain to Havana. 

Principle reason behind this one- 
sided flow of traffic is that Cubans can 
escape the Castro government by fir- 
ing to the U. S. via Spain. The refugees 
are required to purchase round-trip 
flight tickets from Havana to Spain, but 
once in Madrid they attempt to get 
U. S. visas and then purchase a one-way- 
ticket to New York. Popularity of this 
strategy would seem to attest to its suc- 

The issue of high jet capacity is 
looming as an almost insurmountable 
problem to Iberia. With a current load 
factor of only 24 % on its piston-engine 
Lockheed Super Constellations over the 
North Atlantic, the carrier visualizes a 
further load factor decrease with the 
DC-8s in operation. 

Little Increase Seen 

It foresees no substantial traffic in- 
crease to help fill the rising available 
scat volume. It will have a speed ad- 
vantage over its North Atlantic com- 
petitor, Trans World Airlines, since 
TWA serves Lisbon on the route and 
must stop at the Azores to refuel be- 
cause of runway limitations at Lisbon. 
Iberia can— and will— fly nonstop Ma- 
drid-New York, but it doesn’t feel that 
this speed margin will win any impres- 
sive number of new customers. 

Spain has successfully barred new 
competition from entering the Madrid- 
New York market. Pan American 
World Airways has fought unsuccess- 
fully for several years to penetrate the 
market by serving Madrid on its New 
York-South Africa route, but Spain has 
consistently refused to grant the route. 

As a result, the U.S.-Spanish bi- 
lateral air transport agreement is now- 
open. And it is likely to remain that 

that it must have cither a Montrc.il- 
San Francisco route or a New York- 
Mcxico City route before it can even 
consider meeting Pan American’s route 
request. 

TWA feels there is sufficient traffic 
to accommodate both airlines. Tourism 
is big business in Spain— now surpassing 
in dollar volume the sherry and olive 
industries for the first time— but it is not 
the U.S. tourist who is filling Spain’s 
hotel and restaurant tills. Scandina- 
vians, British, French and Germans, 
lured by the low cost of living as well 
as by the charms of Spain, account for 
the bulk of tourists. As long as Spain 
stays out of the European Common 
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International Aviation Probe Urged 
As Clashes on Bilaterals Continue 


Market, tourist costs are not likely tu 
inflate to such a degree that the low- 
cost advantage will be lost. 

U. S. tourist traffic is generally in a 
single direction, with passengers enter- 
ing Europe through the popular gate- 
ways of London. Paris or Frankfurt and 
embarking for the home journev 
through Madrid or Lisbon. Madrid his- 
torically has ranked behind Rome, 
London. Paris or Frankfurt for TWA 
in passenger loadings. So far this year. 
Madrid has moved into second place 
ill this categorv. onlv sliglitlv behind 

Iberia would like a second European 
gateway to help offset this single-direc- 
tion pattern but has not asked its gov- 
ernment to bid for such a point because 
of its severe equipment shortage. 
Meanwhile, the airline is reaping the 
benefits of its appeal to European tour- 
ists on its European routes, although it 
is now experiencing traffic losses to 
such carriers as Transair Sweden and 
Deutsche Flugdienst which are offering 
low competitive rates to the Canary 
Islands under charter and package tour 
plans. 

Iberia's problem on its European 
routes is exactly the opposite of that 
on its North Atlantic routes. Heavy 
load factors on the fleet of Convair 
440s which serve these routes arc caus- 
ing sonic officials of the company to 
wonder whether the four Sud Caravelle 
turbojet transports it has on order will 
have sufficient capacity to accommo- 
date the traffic it anticipates during the 

Tourist Growth 

Spain is rapidly developing its south- 
ern coast as a tourist center and visual- 
izes an area that will match the French 
and Italian Rivicras. An airport with 
runways sufficiently long to handle 
long-range turbojet transports is now 
under construction at Malaga. Spain 
also is promoting its Canary Islands as 
a tourist attraction. The Costa Brava 
and the island of Mallorca continue to 
hold leading positions as points of tour- 
ist interest. 

Iberia is constructing hangar facili- 
ties in the Canaries to handle its main- 
tenance and overhaul as well as that of 
Aviaco, Spanish domestic airline, which 
also operates the inter-island routes of 
the Canaries. And S2.5 million is be- 
ing spent here at Barajas Airport for 
new buildings and hangars, including 
such employe facilities as restaurants, 
medical quarters, a swimming pool and 
a jai alai court. 

Iberia is not without a good source 
of highly skilled mechanics, welders, 
grinders or tool makers to keep its 
ground crews adequately staffed. It is 
now concerned, however, that it will 
have difficulty finding pilots to meet 
its jet needs. 


Washington— I mmediate. widc-scope 
Senate investigation of international 
aviation was called for last week by Sen. 
Norris Cotton (R.-N. II.) as the U. S. 
continued to clash with foreign nations 
over interpretations of its bilateral air 
transport agreements. 

Sen. Cotton introduced a resolution 
authorizing an investigation by the 
Senate Commerce Committee or a sub- 
committee in a Senate floor speech 
charging that many nations are using 
illegal restrictions to curb U. S. carriers 
while some foreign airlines arc “fla- 
grantly violating the capacity provisions" 
of bilateral agreements. He said viola- 
tions are “increasing” and are "un- 
checked.” The resolution was referred 
to a committee for consideration. 

Meanwhile, British and U. S. delega- 
tions in London went into a complete 
deadlock over capacity restrictions dur- 
ing talks on additional air service in the 
Caribbean area. The British, once 
strong advocates of a restrictionist 
policy, virtually sided with the Dutch 
and Scandinavian position by contend- 
ing that the Bermuda agreement, the 
standard for most transport pacts, made 
no provisions for control of traffic. 

The U. S., original backer of free 
competition and “freedom of the skies,” 
has been maneuvering to get foreign 
nations to accept its position that traffic 
can be restricted through a proper inter- 
pretation of the Bermuda agreement. 
The British flatly refused to agree to 
this interpretation, and the London 
sessions were recessed on this basis. 

During the negotiations, the U. S.. 
British and West Indies delegations 
agreed to the grant of two routes to the 
U. S. — New York-Jamaica and Atlanta- 
Jamaica. A route between Antigua and 
New York was granted the British until 
the West Indies become independent, 
when the route will be transferred to 
the West Indies Federation. 

Last week. Oantas Empire Airways 
continued its fight for the right to serve 
Tahiti on its U. S.-Australia route. Last 
month. Civil Aeronautics Board Ex- 
aminer Joseph Fitzmaurice recom- 
mended against the service (AW June 
12. p. 58). 

Oantas replied that Fitzmaurice 
should have accepted the State Depart- 
ment’s interpretation of the bilateral 
agreement between the U. S. and Aus- 
tralia. which supported the Qantas con- 
tention that it is entitled to serve Tahiti. 

Oantas stated that the State Depart- 
ment interpretation of the agreement is 
not “open to review by or collateral 
attack before the Board and is therefore 
binding on the Board.” 


Sen. Cotton touched on the core of 
the over-all dispute between the U. S. 
and foreign flag carriers on the inter- 
national air transport issue when lie 
noted that the Bermuda agreement was 
written in 1947, at a time when the 
U. S. had a preponderance of aircraft, 
personnel and experience. He added, 
“. . . a lot of things have changed since 
then, and it is obvious that the Bermuda 
principles are not a very satisfactory 
answer to the problems of’ international 
aviation today." 

Sen. Cotton warned that the loss of 
U. S. traffic to foreign flag carriers is 
limiting the ability of airlines to in- 
crease employment, industrial capacity 
and foreign investment. He said that 
dollars earned by foreign carriers will 
tend to worsen the outflow of gold 
over a period of 1 0 years. 

He noted that a number of new air- 
lines, representing newly formed inde- 
pendent governments, will seek entry 
into the U. S. Urging that losses of 
traffic to foreign airlines be curtailed, he 
said that “. . . the government has been 
excessively and damaginglv generous" 
in granting routes. 

In Ins resolution, Sen. Cotton asked 
that these issues be raised during the 
proposed Senate investigation, which 
would be required to produce a final 
report to Congress by January. 1962: 

• Decline of the share of U. S. flag car- 
riers in international air transportation. 

• Federal policy on negotiations of bi- 
lateral agreements. 

• Authority, responsibility and organ- 
ization of the CAB and State Depart- 
ment with respect to such policy. 

• Enforcement of the provisions con- 
tained in bilateral agreements. 

• Effect of international agreements on 
domestic air commerce. 

Frontier Negotiating; 
For British Transports 

Frontier Airlines signed a letter of 
intent last week for six BAC 1 1 1 
transports powered bv aft-mounted 
Rolls-Royce Spey turbofan engines. 

Actual purchase of the British Air- 
craft Corp. aircraft, at a total cost of 
SI 2-niillion, depends on negotiations 
this fall and signing of a contract prior 
to January, 1962. 

Earlier this vear. Ozark Air Lines 
signed a letter of intent to purchase five 
of the twin-engine aircraft, and Conti- 
nental Air Lines also has expressed 
interest in the aircraft. British United 
Airways has signed for 10 of the aircraft 
with an option for five more. 
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Helicopter Lines Claim Subsidy Cut 
Would Bar VTOL Breakthroughs 


Washington— I Iclicoptcr airlines told 
Congress last week Hint cutting off 
their subsidy would deny the nation 
a technical breakthrough in the VTOL 
field. 

The carriers used this argument dur- 
ing Senate Appropriations Independ- 
ent Offices Subcommittee hearings and 
in a private meeting with the counter- 
part Mouse committee last week as 
thev campaigned to restore the S 1.9- 
million House cut in Fiscal 1962 heli- 
copter subside. Thev also are working 
to spike the recommendation that no 
subsidies be paid after Fiscal 1962. 

The House Appropriations Commit- 
tee served notice in its recent inde- 
pendent offices report that Fiscal 1962 
is "the last year the committee plans 
to recommend funds for the subsidy 
ot helicopter operations." lire com- 
mittee also recommended cutting the 
Fiscal 1962 helicopter operations sub- 
sidy from the requested S6.9 million 
to S5 million. The House approved 
the subsidy cut. so the carriers are con- 
centrating efforts in the Senate. 

Clarence Bclinn, president of Los 
Angeles Airways, said "Congress should 
at least encourage a substantial expan- 
sion of the present (helicopter] oper- 
ators. so as to provide an optimum 
criteria before passing judgment rather 
than cause a retraction based upon 
unrealistic criteria." He said the lan- 
guage in the House report "throws a 
kink in all long-range planning" of 
the helicopter airlines. 

C. W. Moore, vice president of 
Chicago Helicopters Airways, said the 
SI. 9-million cut passed bv the House 
would prevent carriers from buying 
turbine helicopters, while the elimina- 
tion of subsidy after Fiscal 1962 would 
put the scheduled helicopter lines in 
Los Angeles. Chicago and New York 
"entirely out of business. . . . This 
would occur at the very time that real 
progress is being made in the helicop- 
ter field." 

He said twin-turhinc helicopters "will 
provide a bigger breakthrough toward 
self-sufficiency than the PC-? prov ided 
for the trunk lines." The Sikorsky 
S-61 helicopters soon to be acquired. 
Moore said, will cut direct operating 
costs per seat mile on his line by >1 %. 
This compares with the 279f reduc- 
tion effected by the introduction of 
the DC-3, he said. 

Robert L. Cummings. New York 
Airways president, said although the 
change to twin-turbine helicopters will 
require increased federal subsidy of 
operations at first, ultimately the new 
equipment would increase efficiency 


and revenues to the point where sub- 
sidy can be reduced. 

"Hie significant consideration." Cum- 
mings told the Senate subcommittee, 
"is that the new equipment has this 
very real potential for subsidy reduc- 
tion whereas the existing equipment 
does not." 11c said ending the subsidy 
after Fiscal 1962 would be "wasteful" 
since a technological breakthrough on 
helicopter operations is imminent. 

Sen. A. S. Mike Monroney (15.- 
Okla.l. member of the Appropriations 
Subcommittee and chairman of the 
Senate Commerce Aviation Subcom- 
mittee. indicated he feels helicopter 
subsidies arc justified. Without them, 
lie said. "1 see no way in which we 
will not go backward in this phase of 
aviation instead of trying to move for- 
ward and break the technical barrier.” 

House Unit Approves 
Supplemental Bill 

Washington— I louse Transportation 
and Aeronautics Subcommittee last 
week approved the Kennedy Adminis- 
tration bill to permit Civil Aeronautics 
Board to issue supplemental air carrier 
certificates. 

The bill, which still faces a severe 
test in the parent House Interstate and 
Foreign Commerce Committee, would 
not give the degree of permanence to 
the supplemental sought by industry 
leaders but would assure their continued 
operation. 

Supplemental carriers arc flying under 
special legislation passed by Congress 
last summer to stay the effects of a 
court order invalidating their certificates. 

This special authoritv expires Mar. 
14. 1962. 

Clavton L. Burvvcll. president of the 
Independent Airlines Assn, and Supple- 
mental Air Carrier Conference, asked 
the House subcommittee to give the 
supplcmcntals "a minimum bill of 
rights." declaring the industry can not 
get financing for equipment under its 
limited operating authority and "is go- 

Vhe Kennedy Administration bill 
would authorize the CAB to issue certifi- 
cates to supplemental carriers qualified 
under criteria tailored to the industry 
and to issue grandfather certificates to 
carriers whose operating authority has 
not been revoked or arc flying under 
the interim congressional operating au- 
thority. 

The bill also would enable the CAB 
to issue certificates which do not specify 
the terminal and intermediate points for 


the supplemental carriers and which 
limit such factors as frequency of service 
and equipment. CAB Chairman Alan 
S. Boyd told the House transportation 
and Aeronautics Subcommittee that 
"supplemental air carriers have per- 
formed a useful public service and have 
a definite place and role in meeting 
this nation's air transportation needs. 

"There can be no doubt that the 
continued existence of the supplemental 
air carrier fleet is of real value in terms 
of national defense, and it is evident 
that the future ability of the supple- 
mental air carriers to serve the military, 
as thev are doing now and have done 
so ably in the past, depends upon their 
ability to operate their planes in com- 
mercial activities when not engaged in 
service for the militarv." 

Burvvcll said the Administration bill 
"fails to clarifv certain problems or to 
consider any expanded authority, which 
if handled by the board, would result 
in hearings so extended that the indus- 
try will perish before relief could be 
extended if deserved," The Senate Av i- 
ation Subcommittee has held hearings 
on the supplemental air carrier legis- 
lation and is expected to report a bill 
similar to the Administration's. 

Senate Unit Rejects 
CAB Reorganization 

Washington— President Kennedy’s 

plan to reorganize the Civil Aeronautics 
Board was rejected by the Senate Gov- 
ernment Operations Committee last 

The Senate committee staff, in a 
memorandum on the reorganization 
proposal, said if streamlining of the 
CAB is needed, it should be done 
through legislation. 

Along with this general criticism, the 
staff memorandum said the plan recom- 
mended bv the President allows CAB 
members to delegate so much power to 
subordinates that persons dealing with 
the board may be denied "substantive 
rights." The memorandum added that 
this delegation puts policy making in 
the hands of staff members who arc 
not subject to Senate scrutiny and con- 
firmation. 

“The committee believes," the mem- 
orandum said, that when the Con- 
gress vests in a regulatory agency im- 
portant policy-making, rule-making and 
adjudicatory functions, it is neither 
desirable nor in the public interest to 
permit such functions to be delegated 
to subordinates without limitations, 
and subject only to discretionary review 
of their determinations by the agency." 

The House rejected a resolution June 
20 calling for disapproval of the Presi- 
dent’s CAB reorganization plan. Dis- 
approval by either the House or Senate 
is enough to kill the plan. 
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Flight test Convair 990, with American Airlines’ markings, shown at Los Angeles International Airport (sec p. 40). 

Convair 990 Will Begin Service in December 


Convair 990 is shown taking off from Lindbergh Field in San Diego. Note aerodynamic anti-shock bodies on trailing edges of wings. Air- 
craft is powered by four General Electric CJ805-23 aft-fan engines. Photo was taken by a Convair crew from a helicopter. 



Feiiisinger Group Plans Last Try 
To Mediate Pilot-Engineer Dispute 


Washington— Prospect that the Ad- 
ministration may take a more aggres- 
sive role m settling the long standing 
pilot-engineers cockpit dispute grew last 
week as a special White House commis- 
sion announced a new scries of talks July 
8-10 with airlines, the Air Line Pilots 
Assn., and the Might Engineers Inter- 
national Assn. 

After more than a month of fruitless 
negotiations, the commission, headed 
by Nathan P. Ecinsinger. is expected to 
make a last attempt to permit the 
parties to settle the labor dispute them- 
selves along lines suggested by the com- 
mission (AW June 12, p. 47). The 
meeting is scheduled to be held in 
Palo Alto. Calif. 

Continued failure to reach any mu- 
tually acceptable agreement will make 
it necessary to require further recom- 
mendations. the commission has warned 
"as may then seem desirable" (AW 
May 29. p. 35). Basic recommenda- 
tions of the Ecinsinger report— that the 
engineers' union merge with ALPA, 
that turbojet flight crews should be 
limited to three men and that flight 
engineers should also be pilot-qualified 
—have been flatly rejected by E'EIA. 

Contending that the merger and pilot 
training provisions literally “put the 
crew complement argument right back 
where it was,” the engineers union has 
continued to meet with the commis- 
sion. but refused to participate in any 
"Joint Committee on Inter-Union Co- 
operation" which Ecinsinger suggested 
he established bv the two unions to 
negotiate on the report's recommcnda- 

Airline Concern 

Indicative of the airlines’ concern 
over the issues, and their fear that 
EEIA might strike if collective bargain- 
ing with individual carriers fails, is a 
claim by spokesmen for the union that 
four carriers involved in the industry- 
wide Ecinsinger commission proceed- 
ings— American, Pan American, Trans 
World and Eastern Air Lines— have 
asked Labor Secretary' Arthur Coldbcrg 
to remove the union from the pro- 
cedures of the Railway Labor Act and 
make it subject to any final recommen- 
dations of the commission. The union 
said it has “strong assurances" from the 
Libor Department that the request will 
not be granted. 

Unccrtaintv among the airlines over 
specific recommendations that may be 
made in any final report by Ecinsinger 
have delayed contract talks with several 
carriers, EEIA said, and have been di- 
rectly responsible for a presidential 


emergency board decision which has 
avoided any specific recommendations 
in a dispute between the union and Pan 
American. Negotiations have continued 
at American. Eastern and National and 
arc in mediation on Trans World Air- 
lines. 

While the Ecinsinger report inten- 
tionally avoided any discussion or rec- 
ommendation of a reduction in monthly 
flight times as one method of easing 
flight crew employment problems, this 
specific point will be a key issue before 
the commission’s new meetings. Urged 
by FEIA in its talks with the commis- 
sion and in several airline contract ne- 
gotiations. as well as by several ALPA 
councils in current negotiations, the 
question of flight time reduction has 
not been accepted by airlines primarily 
because of the increase in operational 
costs involved. 

Industry Settlement 

Anticipating industry-wide settle- 
ment of the EEIA-ALPA dispute by 
the Ecinsinger commission, the presi- 
dential emergency board at Pan Ameri- 
can emphasized that it 'was "impossible" 
to rule on any of the ma|or issues at 
stake until the commission completes 

While the board's report did recom- 
mend a 5% retroactive pay raise for 
Pan American engineers over the past 
year and also made several recommenda- 
tions on minor issues, it urged the 
adoption of a provisional agreement 
which would leave all major EEIA de- 
mands for reduced flight times and in- 
creased wages open for later negotia- 

Emphasizing the "dilemma" of both 
itself and the parties, the board pointed 
out the cost impact which E'F.IA de- 
mands would have on the airline and 
stated that Pan American is in no posi- 
tion to "offer significant concessions" to 
the engineers until it has some knowl- 
edge of the outcome of the conimis- 

Revievving the events which led to 
the appointment of the board on Feb. 
17, after a year of negotiation between 
the company and the union, the board 
said that EEI.Vs demands, which 
would have "the net effect of requiring 
the employment of additional engineers, 
at considerable expense." combined 
with the Ecinsinger group's industry- 
wide efforts, placed Pan American and 
the union m a unique and probable 
unprecedented set of circumstances," 
forcing the board to face a "dilemma 
which none of its predecessors has had 


Noting that the commission favors 
reducing the present turbojet crews from 
four to three men, the board said it 
believes that the commission does not 
favor a reduction of hours as a method 
of "providing work for engineers [or 
pilots]." 

While the matter of an hourly re- 
duction has been urged by EEIA be- 
fore the commission and by both FEIA 
and ALPA in negotiations with Pan 
American, the board said, there has 
been no serious bargaining on this point 
between Pan American and the engi- 

The positions of both the union and 
the carrier on this issue are "precisely” 
what they were over a year ago. the 
board said, adding that the probable 
reason for this is that the cost impact 
is of “paramount importance." 

In its conclusions, the board urged 
that Pan American and EEIA realize 
that they are in a "transition period, 
and must be guided by the realization 
that not all problems can be solved im- 
mediately or simultaneously." 

Tickei-Publicity Trade 
Criticized by CAB Unit 

Washington— Exchanging free airline 
transportation with celebrities and jour- 
nalists for publicity has been added to 
a growing list of violations and unfair 
competitive practices which Civil Aero- 
nautics Board enforcement attorneys 
have warned will be more closely in- 
vestigated in the future. 

Investigation of restricted member- 
ship airline passenger clubs by CAB’s 
Bureau of Enforcement is still under 
wav. with airlines scheduled to reply 
late last week to a bureau letter suggest- 
ing that clubs cither be abandoned or 
made available for general public use 
(AW June 5. p. 42). 

In a letter to airline presidents, the 
bureau outlined what it considers viola- 
tions of regulations covering the ex- 
change of transportation for services, 
which may result in the filing of formal 
enforcement proceedings against the 
airlines in the future. Typical viola- 
tions cited by the Bureau were listed 
as “merely illustrative." since new varia- 
tions are "limited only by ingenuity." 

Exchanges which the Bureau con- 
sidered violations took these major 

• Celebrity endorsements of one air- 
line's services were obtained by the 
carrier under a direct negotiation with 
an advertising agency. 

• Personal service provided by com- 
munication sources in exchange for 
transportation. 

• Exchange of transportation for adver- 
tising services on a dollar-for-dollar 

• Advertising tie-ins with prize contests. 
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BOAC Appeal Awaited on Cunard Award 


By Herbert J. Coleman 

London — Final decision on an ex- 
pected BOAC appeal against Cunard 
Eagle Airways' New York-London route 
award will be made by British Minister 
of Aviation Peter Thorncycroft (AW' 
June 26. p. 39). 

The appeal, which must be filed bv 
July 1 3. is being watched closely by the 
16 British independent airlines and 
particularly British United Airways 
which is in the midst of hearings on 
routes that would, if awarded, compete 
with British European Airwavs. 

Thomeycroft will appoint an in- 
dependent commissioner to review the 
Air Transport Licensing Board decision, 
but lie alone makes the final disposition 
and could overrule the board and the 
commissioner to reverse the Cunard 
Eagle grant (AW May 22. p. 34). 

Considering this possibility, much 
speculation currently is centered on a 
paragraph in the board's findings, noting 
that the minister of aviation “has not 
used his powers under Section 2 (sub- 
section 3) of the Civil Aviation Licens- 
ing Act of 1960 to direct the board to 
refuse the Cunard Eagle application.” 

By mentioning this section of the 
act, the board apparently feels that in 
granting Cunard Eagle a parallel route 
on the North Atlantic as a second Brit- 
ish flag carrier, as it can under the 
Anglo-United States air agreement (Ber- 
muda agreement), the present bilaterals 
between the United Kingdom and the 
U. S. will not be disturbed. 

Cunard Eagle last week applied to the 
Civil Aeronautics Board for the neces- 
sary U. S. Foreign Air and Carrier Per- 

T rails W'orld Airlines and Pan Ameri- 
can World Airways, the two U. S. flag 
carriers which arc now on the route and 
operating in competition with BOAC. 
arc expected to intervene in the case. 

In discussing the grant to Cunard 
Eagle, BOAC spokesman said the flag 
airline is “surprised and deeply disap- 
pointed” and the appeal to the board's 
decision will be based on a "material 
diversion of traffic." the basis of 
I30AC's case during the hearings. Not- 
ing the board expected some diversion 
from BOAC. the airline said "if this be 
flic case, BOAC’s position on the North 
Atlantic will be undermined." 

The airline feels that parliamentary 
intention, as embodied in the act. was 
that this should not occur. 

In its ruling, the board declined to 
grant Cunard Eagle operating rights to 
Montreal and Toronto. Canada, or to 
the U.S. Midwest, Chicago and De- 
troit. as was requested in the appli- 
cation. The airline also will not be 


allowed to carry mail on its North At- 
lantic services. 

The board's view is that to license a 
second British carrier to Canada would 
lead to "wasteful duplication” and 
"material diversion," and this route at 
present cannot support two British car- 
riers. Tlic board explained that by 
1966-67 there will be more than one 
million passengers flying the Atlantic 
between the U. S. and Great Britain 
but that by that time, the Canadian 
traffic will be only about 350.000 pas- 
sengers per year with a lower growth 
rate. Present North Atlantic traffic 
runs more than 2 million passengers a 
year, but this includes many who fly to 
other countries besides the United 

Cunard Engle, during the hearings, 
made a strong point that it would gen- 
erate new traffic on the North Atlantic, 
and the board apparently agreed with 
this contention while admitting there 
would be "material diversion" from 
BOAC. The key word, according to 
the board, is whether such diversion 
would be “wasteful." 

Said the board: “to an extent which 
vve have no means of assessing, the 
advent of another operator, and espe- 
cially of one with the hacking of the 
extensive sales organization of the 
Cunard Steamship Co.. Ltd.. [Cunard 
Eagle’s parent] may generate new air 
traffic. But there will be diversion, and 
probablv ‘material diversion' from 
BOAC in the sense that a Cunard 
Eagle service, if successful, will inevi- 
tably carry traffic which might other- 
wise have been carried by the corpo- 

“Ncvcrthelcss, we do not regard this 
as necessarily a bar to the grant of a 
license, because: 

• “To do so would preclude tile grant 
to any operator of a license on any 
route already serviced by another 
United Kingdom operator, thus 'freez- 
ing' the existing situation on such 
routes— a result which wc cannot be- 
lieve to have been intended when the 


Cunard Opposition 

London— British Labor Party plans to 
protest the Air Transport Licensing 
Board decision to allow Cunard Eagle to 
fly the North Atlantic. 

The party- previously has attacked 
Cunard Steamship. Ltd.'s, air venture in 
view of requests by the company for loans 
and subsidies to build a new Queen ocean 
liner. Protests probablv will be made 
during final debates on the North Atlan- 
tic Shipping Bill. 


• “It is common ground that traffic 
is likely to increase so rapidly that, 
after allowing for Cunard Eagle traffic, 
there is plenty of room for BOAC sub- 
stantially to increase their present 
carryings so that the effect of diver- 
sion will progressively and rapidly 
diminish. 

• “In addition to the possible gen- 
eration of new traffic, the advent of 
Cunard Eagle is bound to attract some 
traffic from foreign carriers." 

Because of the conclusions, the 
board left the door open for an eventual 
second flag on the O.K.-Canada route, 
saying: ". . . it should not be inferred 
that wc should necessarily refuse to 
license a second United Kingdom car- 
rier on a route where the traffic is no 
greater and growing no more rapidly 
than between the United Kingdom and 
Canada. 

"I’or example, the traffic pattern 
and operating conditions on other 
routes might be very different from 
those on such long-haul routes as can 
be serviced by a few large, fast and very 
expensive aircraft." 

Both BOAC and Cunard Eagle have 
made substantial investments in new 
aircraft. but it is far too soon to ascer- 
tain what impact the board’s decision 
will have on these orders. 

For instance. BOAC has ordered 1 5 
Vickers VC. 10s and 30 Super VC. 10s 
and. during the hearings, said “if an 
independent comes in. the aircraft 
will be redundant and future profits 
jeopardized" (AW May 29. p. 35). 
On the other hand, Cunard Eagle has 
bought two Boeing 707-420s, with op- 
tion on a third, and currently says that 
the case of buying the optional air- 
plane is “very strong." 

Another factor clouding future pur- 
chases is the fact that Cunard Eagle 
will not start service until May. 1962, 
on a one-a-day run to New York and 
return, and the impact of this service 
cannot be measured for some time. 
For instance, under the new license, 
fares will be those established by Inter- 
national Air Transport Assn, and Cunard 
Eagle must depend on an intensive 
sales campaign aimed at scheduling 
and personal service. 

In discussing Cunard Eagle’s financial 
•backing, a strong point of controversy 
during the hearings and in Parliament, 
the board pointed out that "we are in 
no doubt that the assets of the Cunard 
Steamship Co. are adequate, 

"We do not regard the Cunard 
Steamship Co.’s unwillingness to bear 
the whole cost and risk of replacing the 
Queen Mary as relevant to their ability 
and willingness to support the service 
now being licensed." 
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Work Advances on Los Angeles Jet Airport 


By Russell Hawlces 

Los Angeles— First unit of the new 
passenger terminal at Los Angeles Inter- 
national Airport will be operational 
about July 1 5. Additional buildings are 
scheduled for completion in August and 
December, and another by 1962. 

The new installation is arranged in a 
scries of satellite terminals and ticket- 
ing buildings surrounding a parking 
area and a central service and adminis- 
trative area. Hie first completed unit 
includes Satellite No. 7. Satellite No. S. 
and the ticketing building serving them. 
The three buildings make up the new 
United Air Lines terminal in Los An- 
geles. United runs more flights through 
Los Angeles International than any 
other line and is the only one to be 
assigned two satellites. 

KiO'llilec - \Jn 4 anrl No C 


are to be completed in August and will 
be used by I'rans World Airlines, 
American Airlines and Western Air 
Lines. Satellite No. 2 will belong to 
international carriers and will house the 
customs area and facilities of the Immi- 
gration. Public Health and Agriculture 
departments. It is scheduled to be 
complete by December. Construction 
of Satellite No. 6 will begin shortly 
and should be completed by December. 
1962. It will be used by the regional 
carriers with service to Los Angeles. 

As yet there are no firm plans to 
build Satellite No. 1. Its place will be 
left vacant until a need for it arises. 
There is room for more satellites be- 
yond the end of the present quadrangle 
if the facilities must be expanded. Tnc 
terminal area now being opened will 
have 72 gate positions. 

A 12-story administrative building 


with the control tower cab on top of it 
has already been occupied and the con- 
trol tower operators will move to the 

tower is 172 ft. high. Los Angeles De- 
partment of Airports had to obtain a 
special waiver for the tower from Fed- 

the maximum height specified by regu- 
lations. The field boundary is only 
about a mile from the beach, so Los An- 
geles International is vulnerable to 
coastal fog. Since the tower is respon- 
sible for surface traffic as much as two 
miles away, airport surface detection 
radar will be essential before the new 
tower can start operations. 

Operator positions line both the 
north and south sides of the control 
tower cab because of the peculiar layout 
of the airport. There are two cast-west 
runways to the south of the tower and 
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the new terminal area and one other 
to the north. "There is also a short 
north-south runway. A fourth east-west 
runway is projected. The prevailing 
winds arc from the west and the airport 
was designed with the idea of using two 
parallel runways to handle landing air- 
craft and two others for takeoffs. 

Cost of the modernization program 
being concluded this year is set at S200 
million counting federal aid. a S59.7- 
million municipal bond issue, and an 
investment of SI 00 million by the air- 
lines and other airport tenants. The 
3.000-acrc airport is claimed to be a 
self-supporting agency with operating 
costs, bond redemption and interest 
being paid for bv airport revenues. Reve- 
nues for 1939-60 totaled S5.71 million. 
The airport has, at present, 145 lease- 
holding tenants. 

Don Bclding, head of the Los An- 


geles Airport Department, told Avia- 
tion Week that the old terminal area, 
east of the new one, will be turned into 
an air cargo terminal during the next 
four or five years. The U. S. Post Office 
has already announced its intention to 
build a large new air mail center in the 
parking area of the old terminal, Bcld- 
ing said. 

In the more distant future, the city- 
hopes to obtain another airport in the 
outlying deserts which would handle 
cargo and overflow from International 
Airport. The future of this plan dc- 

E ends on getting good surface transport 
etween the citv and the new airport. 
No opportunity to use the new in- 
ternational airport terminal complex as 
a promotional device for Southern Cali- 
fornia is being neglected. Each satellite 
building will have its own restaurant 
and cocktail lounge and the decorative 


schemes arc to be based on such motifs 
as California desert, beach and moun- 

Mucli attention is being paid to the 
caliber of service supplied bv airport 
employes and the businesses function- 
ing in and around the terminal area. 
Before the opening of the first of the 
satellite terminals, the Department of 
Airports conducted an unprecedented 
training program for more than 5,000 
eople, including the personnel of ncar- 
y motels. The purpose of the program 
is to make sure that anyone working 
at the airport or serving airline cus- 
tomers elsewhere can provide informa- 
tion on the services and facilities avail- 
able at the airport. A staff of airport 
guides who arc ex-airline stewardesses 
is being employed to provide assist- 
ance to the traveler. 

The wheel-like layout of the airport 
is intended to cut down the time and 
walking distance needed for the pas- 
senger to reach his airplane. The main 
parking area is located in the center of 
the 256-acre terminal complex. It is 14 
ft. below field level so that it can be 
decked over to double the parking area 
as traffic grows. A coin-operated chair- 
lift carrying cabs of four passengers with 
baggage on overhead cables is being 
designed for the airport by Lockheed 
Aircraft Service to provide transporta- 
tion around the circle of ticketing build- 
ings surrounding the parking lot. 

Baggage collected at the ticketing 
buildings will be marked with tags 
bearing a magnetic code symbol for the 
passenger's destination. A system of 
conveyors will then carry the baggage 
through underground tunnels to the 
satellite where it will be loaded. Hie 
passenger will get to the satellite 
through a 400-rt. underground con- 
course. 
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AIRLINE OBSERVER 

► Hughes Tool Co. may have some obligation to purchase a part of Capital 
Airlines' original order for seven Convair SSOM turbojet transports. Two 
aircraft built on this order have been leased to Swissair pending delivery of 
Convair 990s, and Convair has prospects for lease or sale of two more, leaving 
three aircraft from the Capital order uncommitted. Capital canceled when 
Vickers-Armstrnngs sued over Viscount payments, but Convair went ahead 
with production. When Hughes agreed to release sis of its order for 30 
Convair SSOs for lease to Northeast Airlines. Howard Hughes reportedly 
signed a letter of intent for the Capital 880Ms. How far Hughes is bound 
is still in dispute. 

► Sud Aviation, trying to sell medium-range Caravclle jet transjiorts to Trans 
World Airlines, is offering TWA a number of Mark VI R versions powered 
by two Rolls-Royce Avon turbojets until it can deliver later Mark VII models 
equipped with General Electric CJ805-23 turbofans. TWA is pushing for 
early delivery dates on any order it may place to gain maximum advantage 
from the Caravclle on domestic routes before the appearance of the Boeing 
727 medium-range transport. If TWA docs lease the Caravclle VI R, the 
carrier is expected to approach United Air Lines, which has 20 on order, 
to handle maintenance of the French aircraft. 

► Watch for an order by Japan Air Lines for a seventh Douglas DC-S turbo- 
fan transport within the next few months. Order for a sixth DC-S was 
placed late last month (AW June 26. p. 37). JAL was negotiating for pur- 
chase of Northwest DC-Ss. but decided against this move. 

► Trans World Airlines has asked the Civil Aeronautics Board for authority 
to suspend its service at Bangkok and Colombo because of high o]>crating 
losses at these tw*o points. Carrier said it would resume the service when 
its amended certificate extending its Far East route into Hong Kong, which 
has been stayed by the Board in the Transpacific Route Case, becomes 

effective. 

► Soviet consideration of a limited order for Sud Caravellc medium-range 
transports reportedly revolves around a total of three aircraft. The visit of 
a Russian delegation to Sud’s Toulouse production facility (AW June 26. 
p. 39) was followed by a request from the Sov iet Embassy in Paris for addi- 
tional information. Sud complied with technical and performance details, 
plus available delivery dates. Purpose of such an order, if it should come 
through, is still unknown. The Soviets are believed to want the aircraft pri- 
marily to compare with their own techniques and equipment. 

► Brazil will arrange talks with United Arab Republic to establish an experi- 
mental Rio de Janeiro-Cairo route for Panair do Brasil. 

► Civil Service Commission has authorized a grade increase for air traffic 
controllers assigned to control towers and air route traffic control centers. 
Number of positions which will be raised one grade will not be determined 
until an analysis of each position has been completed. Chiefs, supervisors 
and certain controllers performing such functions as radar control will be 
primanlv affected. 'I raince and assistant controller grades will not be 
increased. 

► Federal Aviation Agency will release information it receives on failures of 
equipment operated by commercial airlines if such information will help 
improve safety. Policy in the past has been to withhold operating malfunc- 
tions from the public. 

► Russia is beginning to divert some of its early-model, twin-turbojet Tu-104 
transports from passenger configuration to cargo-mail transports. I lie 
Tu-1 04s, with their high scat-mile costs, arc being replaced bv more effi- 
cient 11-18 and An-10 turboprop aircraft and 100-passenger Tu-1046s. 
Most of the Tu-104 mail-cargo flights will originate in Moscow, where 
friction has developed between Aeroflot, which wants to improve on-time 
performance, and Soviet postal officials, who want regular flights delayed 
if necessary for high-priority shipments. Establishment of the Tu-104 sched- 
ules is expected to benefit both sides in the squabble. 


SHORTUNES 


► Acrolincas El Salvador has received a 
temporary foreign air carrier permit al- 
lowing it to operate between El Salvador 
and Miami for three years. 

► Bonanza Air Lines is asking Civil 
Aeronautics Board approval of a Youth 
Fare plan allowing passengers between 
the ages of 12 and 21 to travel at half 
the first-class fare between certain cities. 
To be eligible, a passenger must give 
proof of age and purchase a S2 identifi- 
cation card which is good for one year. 

► Federal Aviation Agency is photo- 
graphing the landings of jet transports 
at five major airports to establish a basis 
for FAA approach and landing rules and 
for determining airport size. The photos 
show the aircraft's angle of approach, 
rate of descent, the spot where the 
wheels touch and the rate of decclcra- 


► International Civil Aviation Organi- 
zation has voted to increase its council 
from 21 to 27 member nations in an 
effort to provide better geographical 
representation (AW June 26, p. 52). 
The decision must be ratified by two- 
thirds of the member nations. 

► Lord Douglas of Kirtleside has ac- 
cepted the invitation of the British 
Minister of Aviation to continue as 
chairman of British European Airways 
until Dec. 23. 1963, his 70th birthday. 
Lord Douglas was named BEA chair- 
man in 1949. 

► Pan American World Airways has 
started converting its DC-7CF cargo 
fleet to an all-pallet cargo loading sys- 
tem that is expected to save up to 3 hr. 
over current hand-loading methods. The 
system will allow use of 80% of aircraft 
cubic capacity, compared with the pres- 


► Pennsylvania Railroad has cut round- 
trip coach fares one third for weekend 
travel on its New York-Washington 
line. Weekend round-trip fare between 
New York and Washington is now 
S14.20 compared with the old price of 
S21.30. Fares between other points on 
the line have been reduced correspond- 
ingly. 


► United Air Lines has received the first 
of 20 Caravclle jet transports scheduled 
for delivery by January. 1962. The air- 
craft will be used for pilot and ground 
crew training before going into sched- 
uled service later this summer. 
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By our standards 

the North magnetic pole 

doesn’t know where it is 


If you were at the bottom of a mine-shaft, or 
in unsurveyed country on a cloudy day, and 
you had to find true N or th with high precisi on , 
we could help you. We wouldn’t use a mag- 
netic compass, which is not nearly sensitive 
enough, or the Astronomer Royal, who would 
insist on having a clear view of the sky. We 
would use one of our fantastically accurate 
and sensitive floated Gyroscopes. And the 
job would be done while you waited, to an 
accuracy of a few minutes of arc. 

This is but one of the several complete sys- 
tems we are working on, taking as our starting 
point the Gyroscopes we make in partnership 
with Minneapolis Honeywell and grafting on 


to them all the arts and skills of the computer 
designer and the electronics engineer. And we 
believe we’ve only scratched the surface of the 
capabilities and versatilities of Gyroscopes 
so accurate that they precess barely a degree 
per day, and so sensitive that they respond 
to a rate of rotation of one revolution in 
many years. 

Have you got a problem of this nature which 
seems to you impossible? 

ENGLISH ELECTRIC 

INERTIAL GUIDANCE 

Instrument Wing ■ Guided Weapons Division 
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Bell Computes 204-Type Airliner Costs 


By Envin J. Bulban 

Ft. Worth, Tex.— A 10-15 passenger 
transport helicopter based on Bell's 
Model 204B/205 series can economi- 
cally provide scheduled airline service 
al a direct cost per scat-mile com- 
parable to twin-turbine 25-passcngcr 
tvpes. a brief filed bv Bell Helicopter 
Co. with the Civil Aeronautics Board 
contends. 

The brief is planned as part of the 
record in the Washington. D. C. 
Helicopter Service Case (Docket No. 
1 19-41. ct all. 

Admitting that the larger twin-tur- 
bine helicopters represent a major 
breakthrough in the short-haul trans- 
portation market. Bell’s position is that 
the economic potential of this size ma- 
chine is limited to only the highest 
traffic density markets and that the 
smaller rotary wing transport not only 
lends itself to supplementing these 
bigger machines to provide greater fre- 
quencies, but also fends itself toward 
expansion of route structures by serving 
less-heavily traveled areas at sufficient 
frequence to build volume on an eco- 
nomical basis. 

The companv estimates that com- 
mercial versions of its Armv HU-1B 
and HU- ID (Models 20-IB'and 205 
respectively) can reduce direct cost per 


seat-mile from 2 5 '< to 60% under any 
piston-engine helicopter now in sched- 
uled service. It also states that direct 
operating costs per scat-mile will range 
from a high of 6.4 cents for an average 
five-mile hop for the 10-place Model 
204B to a low of 6.1 cents for the 
high-densitv 1 5-seat version of the 
Model 205' over a 75-mi. flight. 

Both models, in standard configura- 
tions. can be operated over a route of 
1 5-nii. segments at a direct cost of 
approximately 10-11 cents per seat-mile, 
Bell reports. 

Design growth of the single-turbine 
model 2Q4B/205 is such that twin- 
engine configurations may be consid- 
ered. Bell revealed, with engine costs 
comparable to the current single 1,1 00- 
slip. Lycoming LTCIK-2, civilian ver- 
sion of the T55-L-9 (AW Apr. 24, p. 
54). Highlights of the twin-engine ver- 

• Twin P&WA PT6 layout for use in 
the 204B (IIU-1B) couid be mounted 
on the existing engine deck feeding 
through a common shaft into the exist- 
ing 204B main transmission. Power- 
plants, at approximately 225 lb. each, 
plus accessories, controls and coupling 
gear box would weigh some 40 lb. more 
than the current single engine installa- 
tion. Prices quoted by Canadian Pratt 
& Whitney are in th’c ’’neighborhood 


of S20.000 per engine.” with produc- 
tion engines available in earlv 1965. 

• Twin Continental T72 layout for the 
Model 205 has the engines also posi- 
tioned on the existing powerplant deck 
in parallel in contrast to "toe-in" con- 
figuration of the PT6s. Engine weight 
of 200 lb. each would provide a slight 
advantage over the PT6. Bell notes, 
and be very similar to the current single- 
engine installation. Continental is 
quoting a price of "substantially less 
than S20.000 each” for its 472. A 
military 1 50-hr. flight rating test is 
scheduled for next summer. 

Bell notes that neither of these lay- 
outs represents a final configuration and 
that it is studying various approaches 
whereby either type of engine may be 
used on either tile 204B or 205. 

44ie single-engine Model 204B for 
airline operations could seat 10 passen- 
gers with five across in the rear of the 
cabin, four across in the center and an 
additional passenger seated in the left 
front cockpit. Three separate compart- 
ments would provide external access to 
approximately 50 cu. ft. of baggage 
and mail space and an extra 15.5 cu. 
ft. is available under the seats. For 
all-cargo operation, approximately 5.000 
lb. can be carried in the 140-cu.-ft. 
cabin. 

The Model 205 has two seating ar- 



Trans World Airlines' 720B Prepared for Delivery 

First of Trans World Airlines’ 720B turbofan transports is shown after rolling out of Boeing’s Renton, Wash., paint hangar. The 720B 
is |iovvcrcd bv four Pratt & Whitney JT3D-1 turbofan engines each developing 17.000-lb. thrust (AW Mar. 20, p. 67). Aircraft is part 
of a four-plane lease order placed with Boeing by TWA (AW May 8, p. 39). 
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NEW SYLVANIA-6146A 5 

« 35W 

maintains 45W output with 
battery supply as low as 5 Volts 


New Sylvania-6883A (12.6V type), 6159A (26.5V type) deliver 
45W power at reduced A-supply of 10V and 21V, respectively 

From Sylvania comes the first major performance improvement to the popular 
6146 and its counterparts since their introduction 7 years ago. The new Sylvania- 
originated 6146A. 6883A, 61S9A eliminate communications fade-out caused by 
decreased heater voltage supplies. They're unilaterally interchangeable with their 
prototypes— offering the same output capabilities at normal heater ratings. 

If heater voltage regulation is plaguing your mobile or airborne communications, 
replace with the modern 6146A, 6883A, 6159A by Sylvania. Your Sylvania Indus- 
trial Tube Distributor has them in stock, now. Call him for prompt delivery. If you 
need technical data, write Electronic Tubes Division, Sylvania Electric Products 
Inc., 1100 Main St„ Buffalo 9, New York. 

•Minimum output limit for an individual lube (CCS) measured in a single-lube self-excited 
oscillator circuit. Conditions: plate voliage-600Vdc; grid =2 voltage-180Vdc; grid *1 resistor 
—30,000 Ohms; plate current— 100 to 1 12mA; grid # 1 current— 2 to 2.5mAdc; frequency— 15 MC. 


Available from your Sylvania Industrial Tube Distributor 



GENERAL TELEPHONE & ELECTRON ICS 'MJ 


rangements. An 11 -passenger version, 
having two rows of five abreast and otic 
in the left front cockpit seat, provides 
two 30-cu.-ft. internal baggage areas, 
with some IS cu. ft. under the scats 
available. The high-density 1 5-pas- 
senger model would have two additional 
seats on either side at the rear of the 
cabin facing outward, in place of the 
baggage compartments. Bags could be 
stowed in an external pod ttndir the 
fuselage. Pod installation would rccpiirc 
a slightly higher skid landing gear, but 
this has already been done several times 
on military IlU-ls to accommodate a 
variety of external stores. 

At 6.500-lb. gross weight, the air- 
craft could cruise at 126 mph. at sea 
level with an endurance of 1.8 hr., a 
range of 234 mi. and best rate of climb 
of 2,83 fpm. At S,3()0-lb. gross weight, 
sea-level cruise speed is estimated at 
109 mph.. range at 209 mi. and best 
climb rate at 1.660 fpm. Model 204B 
euiptv weight is calculated at 4.434 lb. 
and the 205's at 4.41 S lb. 

To ascertain operating costs. Bell 
chose to superimpose the Model 204B ' 
205 on an actual operating environment 
considering Chicago 1 lelicopter Airways' 
system as being very similar to the 
Washington. D. C.-Baltitnore-Dulles 
International Airport triangle. Direct 
operating costs of 1 1 cents per seat-mile 
are calculated for the 204B based on 
the average 14.8-mi. Chicago Helicopter 
Airlines stage length, with the Model 
203 operated at 10.3 cents per seat-mile 
in its standard 11 -passenger configura- 
tion. The 1 5-passenger version would 
experience direct operating costs of 7.6 
cents per seat-mile, the manufacturer 
estimates. 

Because of the weight category— the 
Model 20413 205 being less than 12.500 
lb. gross— Bell considered using only a 
single pilot on the operation, and notes 
that on the basis or CHA’s pilot con- 
tract as applied to copilot compensa- 
tion, there was a sas ing of 1.6 cents per 
seat-mile compared with using a two- 

In computing Bell Model 204B capi- 
tal costs, the manufacturer reports that 
a fleet of six aircraft would total some 
SI .8 million— with recommended spares 
for this number of aircraft the total in- 
vestment would be some S2.17S.000. 
The same number of Model 205s would 
total approximately S1.9S0.000 and with 
recommended spares, capital investment 
would run S2.35S.000. 

A single Model 204B. on the basis of 
a 2.000 daily passenger market. Bell 
states, would operate 24 times as fre- 
quently between two points as one 25- 
passenger turbine helicopter or it would 
serve fire points with the same fre- 
quency while the larger equipment was 
serving only two. The smaller equip- 
ment also is more readily useful in ad- 
justing to peak and slack periods. 
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"In-house” missile flights are a daily occurrence at Lockheed 
Missiles and Space Division. The advantages of "flying” the 
POLARIS FBM inside the laboratory, on an amazing 
internally-developed simulator, are obvious, 


Finally, the whole guidance and flight control package is put through 
simulated flights for final checkout. But that isn't all. The simulator 
also performs the role of post-flight evaluation detective when it is 
fed tapes of actual flights, and the effects are observed on 
earth-bound hardware. 

It is with such elaborate equipment, guided by engineers and 
scientists of outstanding calibre, that Lockheed Missiles and Space 
Division has attained its place in the forefront of missile and space 
technology. And such progress is constantly creating key positions for 
other engineers and scientists of proved ability, so they may take up 
the exciting challenges offered by Lockheed and share in its rewards. 


The simulator performs many developmental and test functions. 

When the missile is first conceived, performance characteristics are 
cranked in; basic overall requirements are read out. Later, the simulator 
details the functional requirements of each subsystem and calculates 
specifications for hydraulic, electronic and pneumatic hardware. 

As each component is built, it replaces its computer counterpart. 



This unusual organization is located in Sunnyvale and Palo Alto, 
on the San Francisco Peninsula in California. For an informative 
brochure, "Your Place in Space," write to: Research and 
Development Staff, Department M-31B, 962 West El Camino Real. 
Sunnyvale. California. U.S. citizenship or existing Department of 
Defense industrial security clearance required. All qualified 
applicants will receive consideration for employment without regard 
to race, creed, color, or national origin. 

Lockheed MISSILES AND SPACE DIVISION 

Systems Manager for the Navy POLARIS FBM and the Air Force AGENA 
Satellite In the DISCOVERER and MIDAS Programs 


SPACE TECHNOLOGY 


Gardner Analyzes U.S. Lunar Race Plan 


This analysis of the factors involved in a 
national effort to land men on the moon be- 
fore Soviet Russia was presented recently by 
Trevor Gardner be/ore a joint meeting of 
the Institute of Aerospace Sciences and the 
American Rocket Society in Los Angeles. 
Aviation Week is pubiisbing the complete 
text of Air. Gardner’s speech because of in- 
dustry's interest In this important new pro- 
gram — Ed. 

Achievements in space have created a 
new international index of our nation's 
position in world leadership. Onr allies, 
the uncommitted nations and the 
emerging new nations watch this index. 
The USSR clearly recognizes this fact. 
The President of the United States also 
clearly recognizes this fact. Me has 
recommended to the Congress that the 
U. S. establish a major national goal of 
landing a man on the moon and re- 
turning him safely to earth before the 
end of this decade. 

What is not clear, however, is that 
the urgency and implications of achiev- 
ing this goal arc understood and ac- 
cepted by all Americans. The total re- 
action of the United States to the chal- 
lenge and opportunity of space in the 
three and one-half years since Sputnik 
I has been a sad and repetitious story 
of too little, too late. 

It is true that we have achieved some 
scientific and military' progress, but not 
enough to prevent great damage to our 
image of world leadership. Our recent 
successes do not materially alter these 

Reversing the Trend 

Unfortunately, our society has a con- 
sistent record of having under-imagined 
the possibilities of the technological 
future, and of having under-reacted to 
the ominous significance of Soviet tech- 
nological and military progress— in nu- 
clear and thermonuclear weapons, in 
military aviation, in intercontinental 
missiles, and in space developments. 
The President's proposal for our future 
in space is a dramatic, necessary and 
timely reversal of this trend. He now 
offers us the leadership and the op- 
portunity to erase the familiar phrase, 
“we arc behind,” from the blackboard 
of time. 

On May 25, 1961, in a special mes- 
sage on urgent national needs, the 
President requested the Congress to 
provide funds necessary to achieve a 
new national goal which lie described 
as follows: 

"I believe that this nation should 
commit itself to achieving the goal, 
before this decade is out. of landing a 


man on the moon and returning him 
safely to the earth. No single space 
project in this period will be more im- 
pressive to mankind, or more import- 
ant for the long-range exploration of 
space; and none will be so difficult or 
expensive to accomplish.” He further 

“Let it be clear— and this is a judg- 
ment which the members of Congress 
must finally make-let it be clear that 
I am asking the Congress and the coun- 
try to accept a firm commitment to a 
new course of action— a course which 
will last for many years and carry very 
heavy costs of S531 million in Fiscal 
1962-an estimated seven to nine bil- 
lion dollars additional over the next five 
years. If we are to go only half way, 
or reduce our sights in the face of dif- 
ficulty, in my judgment it would be 
better not to go at all.” 

This daring and courageous commit- 
ment by the President and his request 
for support by the people and the Con- 
gress is a clear recognition of the fact 
that in the field of science and tech- 
nology a mortal struggle for supremacy 
and survival has long been in progress. 
This decision in the nuclear space age 
is a haunting echo of a similar decision 
made by another President of the Uni- 
ted States in a world at war in the 
manned aircraft, gunpowder age— the 
decision of Franklin Delano Roosevelt 
to request the Congress for authority 
to build 50,000 planes a year to meet 
the Nazi horror. 

Throughout the detailed language of 
his proposal. President Kennedy pro- 
vides us with renewed hope, confidence 
and conviction that it is America’s pur- 
pose to lead in the technological race 

It is my purpose today to explore 
with you the motivations, the costs, the 
degree of difficulty and the benefits and 
needs resulting from a national com- 
mitment to an accelerated program for 
an early lunar landing and return. 

We all remember Oct. 4. 1957— the 
day that the Soviet Sputnik I awakened 
the world to the dawn of the space age. 
The reaction of many of our elected 
and appointed officials was confused 
and fragmentary. We were alarmed at 
President Eisenhower’s casual reaction 
to Sputnik I— “it doesn't bother me 
one iota." Sputnik I was called "a 
bauble" and wc were admonished not 
to compete in a space age basketball 

* However, America's future in space 
had been assured by the Air Force in- 


tercontinental ballistic missile program 
under the leadership of Dr. John son 
Neumann. General Schriever, and Dr. 
Simon Ramo, and by the Army’s Red- 
stone program, under the leadership of 
Dr. von Braun. Many of us who had 
been associated with the ICBM de- 
velopment program since early 1953 
had strong convictions that this first 
family of space vehicles was the im- 
mediate answer to Sputnik I and would 
add greatly to America's nuclear deter- 
rent strength. 

We were therefore exultant when, on 
Dec. 17, 1957 (just a little over three 
years from the date of acceleration of 
the project). America's first operational 
intercontinental ballistic missile flew to 
full range and landed in the water of 
the South Atlantic. Since then, the 
ballistic missile portion of our space 
activity has continued with phenom- 
enal success. It now provides our na- 
tion with a vastly increased retaliatory 
power. Our military program also pro- 
vides over 90% of the support for our 
civilian space experiments. 

Cautious Approach 

Our history in other space develop- 
ments has been characterized and con- 
strained by a cautious, unimaginative 
approach— symbolized bv the lack of 
development of big boosters. Even 
though President Eisenhower later 
clarified his meaning of the word “iota” 
by recommending a billion-dollar space 
budget to the Congress, we still con- 
tinued to lag far behind the Soviets in 
the development of the propulsion sys- 
tems needed for the conquest of space. 

Our active and articulate budget 
planners crippled and halted this de- 
velopment until finally in November, 
1960, under heavy pressure from the 
Congress, the President added suf- 
ficient funds to make a small beginning 
in the large chemical booster field, and 
a minuscule beginning in the nuclear 
propulsion field. 

The fact still remains that we can- 
not talk, rationalize, or organize our way 
into space. We have to boost our way 
into space with a broad-based and 
imaginative liquid, solid, and nuclear 
“crash" program in this field. This is 
the central and immediate technical 
urgency of the President’s program. 

Many of our military planners and 
scientists are opposed, for a variety of 
substantive and philosophical reasons, 
to committing the nation to a space 
race with the USSR. This has resulted 
not only in a drastic limitation on the 
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scale and scope of our planning for 
space experiments and space explora- 
tion. but also has resulted in a serious 
limitation on military space dcvelop- 

Evcn after the USSR has repeatedly 
demonstrated its ability to orbit a 10.- 
000-lb. satellite and land it at a time 
and place of its choosing, wc Still have 
no active satellite defense program bc- 
vond the paper planning stage. 

I believe the general public reaction 
to the President's decision has been af- 
firmative. However, the phenomenal 
success of the NASA sub-orbital flight 
experiment involving Commander Shep- 
ard has tended to lull us into a state 
of relaxed euphoria concerning Ameri- 
ca's over-all position in the space race. 

I his could prevent a complete endorse- 
ment of the President's proposal by the 
Congress, 

The Gallup Poll taken just before the 
President’s message to Congress skates 
that only one person out of three was 
clearly in favor of a major lunar pro- 
gram. The question asked in the Gal- 
lup Poll was: 

"It has been estimated that it will 
cost the United States roughly S40 bil- 
lion total, or an approximate average 
of S223 per person, to send a man to 
the moon. Would you like to sec this 
amount spent for this purpose?" 

The results were: yes, 33%: no, 5S%; 
no opinion. 9%. 

These results were published after 
the President's speech almost as 
though they were a reaction to it. Tlicv 
were also based upon the false premise 
that the lunar project would cost 540 
billion while the President's message 
asked for seven to nine billion dollars 
additional over the next fisc years. In 
addition to the Gallup Poll, a number 
of newspaper commentators have ques- 
tioned the benefits and wisdom of the 
project while overestimating the pos- 
sible cost. 

Fortunately, many members of the 
press understand that the lunar mission 
is a sensible national space goal since 
it is a space objective which we will 
achieve in time in any case and which, 
by being well planned and placed upon 
an urgent time schedule, can accelerate 
progress in vast areas of science and 
technology having civilian as well as 
vital military importance. 

It is also well recognized by all that 
achieving the lunar landing after the 
USSR would seriously damage onr 
prestige throughout the world. 

It is important that wc understand 
the general value of lunar exploration 
so that it will be manifestly clear that 
wc arc not just buying a "stunt” for 
many billions of dollars, but rather are 
undertaking the first in a series of 
events which will have a profound ef- 
fect upon the course of human history. 
It is entirely possible that in two or 


three decades, the scientific, economic, 
technological, and military importance 
of the moon will cause us to consider 
it as valuable as certain pieces of real 
estate on earth over which major wars 
have been fought or over which dis- 
putes arc presently pending. 

It is not too fanciful to believe that 
in 19S1, wc will consider the moon 
more valuable than the Ruhr Valley, 
or Korea, or Laos, or Berlin. Certainly , 
in 1961, to some scientists and all lovers, 
the moon is already far more important 
than was the purchase of Louisiana or 
the purchase of Alaska. 



Trevor Gardner is chairman and presi- 
dent of Hycon Manufacturing Co., and 
he also is a trustee of Aerospace Corp. 
and a consultant to the Air Force Scien- 
tific Advisory Board and the chief of 
staff. Earlier this year, he served on 
President Kennedy's Space Task Force 
and was chairman of the Air Force Space 
Study Committee, appointed by Gen. 
Bernard A. Schriever. commander of the 
Air Force Systems Command. 

Gardner was special assistant for re- 
search and development to the Air Force 
secretary (1953-55) and assistant USAF 
secretary for research and development 
(1955-56) before resigning from the Ei- 
senhower Administration in protest 
against its defense policies. 

Born in Cardiff. Wales, in 1915. he 
became an American citizen in 1937 and 
received a bachelor of science degree in 
engineering and a master’s degree in 
business administration from the Univer- 
sity of Southern California in 1939. 

Gardner was head of development 
engineering for roeket and atomic bomb 
projects in the Office of Science Re- 
search and Development at the Califor- 
nia Institute of Technology during 
World War II. 

After the war, lie was executive vice 
president of General Tire and Rubber 
Co. of California before forming Hycon 
in 1948. He has taught mathematics and 
industrial management at USC and Cal 
Tech. 


The lunar project is a natural focus 
for vast space activity. In order to 
achieve a manned lunar landing and 
return, certain basic space capabilities 
must be developed. These arc the same 
capabilities which are required for a 
large scale military, scientific and tech- 
nological utilization of space. They are 
principally: 

• Ability to orbit, maneuver, rendez- 
vous. de-orbit, re-enter and land. 

• The building of space stations and 
the support of manned occupancy. 

• Sustained manned space flight. 

• Guidance, navigation and communi- 
cations systems necessary for large scale 
space operations. 

• Development of standardized launch- 
ing techniques and launch vehicles. 
This will greatly decrease cost of space 

operations. 

All of these capabilities arc military 
necessities and vital to our national 
security. 

The lunar project will automatically 
result in the early attainment of cer- 
tain achievements, some of which may 
be “firsts.”— most of which will have 
high prestige value. They arc: 

• Sustained manned orbital flight, and 
controlled re-entry. 

• Demonstration of rendezvous with 
physical contact. 

• Use of men in space suits working 
cutside of orbiting space vehicles. 

• Detailed high resolution photography 
of lunar surface. 

• Unmanned lunar soft landing. 

• Unmanned lunar soft landing with 
lunar surface samples returned to earth, 

• Manned cireuinllinar flight. 

The capabilities needed for the lunar 
mission also provide the basis for true 
scientific space exploration. The ac- 
celerated lunar project will increase 
the rate at which scientific information 
is obtained from a study of the moon's 
environment surface, and subsurface. 
Tire surface environment of the moon, 
while hostile, is quite unique and 
makes the surface of the moon val- 
uable as a base for scientific observa- 
tions other than the study of the moon 
itself. A lunar scientific laboratory will 
be an invaluable resource for increas- 
ing man's knowledge of the universe. 

It is difficult to assess the technolog- 
ical or economic value of the moon. 
In general, certain properties of the 
moon appear likely to be of significant 
importance in the expansion of our 
technology: 

• Low surface gravity— of particular 
importance for using the moon as a 
base for space operations. 

• Near vacuum conditions— important 
for space operations and vacuum tech- 

Technological possibilities that may 

• The placement of masses of rocket 
propellant, produced on the moon, in 
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Air Products pioneered in research and produc- 
tion of cryogenic systems. Specialty: closed cycle 
refrigeration systems— "right-off-the-shelf" or cus- 
tom-tailored to your specific requirements ... 80° K 
or 2°K. Air Products offers unmatched facilities 
and capabilities for any low-temperature need. We 
invite your inquiries. 
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various orbits crossing cislunar space 
as a means of drastically reducing the 
cost of space operations. 

• Construction of very large, high-cur- 
rent particle accelerators on the moon’s 
surface, for large-scale production of 
isotopes, including plutonium and 
U-233. 

• Large-scale production of new mate- 
rials requiring near vacuum pressures 
for production. 

• Construction of space vehicles for 
very large-scale exploration of deep 

A variety of general benefits will re- 
sult from space operations and the ac- 
celerated technology resulting there- 
from. Service satellites will render new 
services to the entire world. These 
services arc: improved meteorological 
information: navigation, public com- 
munication: international television: 

arms control communications: and 

scientific experiments such as instru- 
mented deep spice probes or a manned 
satellite observatory. 

Already in the process of exploring 
outer space, many practical by-products 
of scientific and technological research 
have emerged. More arc on the way. 
These range from infrared food 
blanching to woven stainless steel cloth 
and advanced transistors. 

The new power sources being devel- 
oped for space use already seem to have 
many applications on earth. In the 
not too distant future, our ability to 
use and store solar energy and to build 
small nuclear power supplies will find 
applications throughout the world. Ad- 
ditional examples arc improved protec- 
tive clothing: improved plastic fabrics; 
more efficient and longer lived lu- 
bricants: stronger and more versatile ad- 

Thc earthly by-products of the lunar 
adventure will clearly be numerous. 
Their value to mankind, while now 
only dimly envisioned, may alone jus- 
tify the cost. 

Lunar Program Costs 

Cost estimates for this project having 
a reasonable degree of reliability arc 
impossible at this time. A variety of 
estimates exists. Cost is affected by the 
choice of propulsion system, option to 
stage from satellites, the number of 
passengers to be carried in the first ex- 
pedition. and the number of miscalcula- 
tions or mistakes which we make. Esti- 
mates made by responsible individuals 
and groups hav e ranged from S3 billion 
to approximately S10 billion. Other 
responsihile individuals and groups, who 
have studied the subject only in a cur- 
sory manner, have tended to double or 
quadruple these estimates. 

It seems more probable that the lunar 
landing and return mission can he ac- 
complished for approximately S10 bil- 
lion. rather than S40 billion. It should 


be noted that we are already proceeding 
with a military and civilian space pro- 
gram which spends approximately S2 
billion per year. It may well be that 
these funds will be spent more effi- 
ciently as a result of the focus on the 

The opportunities, challenges and de- 
mands of the space era appear to re- 
quire not S2 billion a year but a S3 
billion a year space program by about 
Fiscal 1964. 

These sums seem large, but for a 
nation whose gross national product is 
S 300-plus billion and going up. it is 
approximately 1 % of the G. N. 1‘. 
Much of this cash will he regenerative 
and not just "wasted”. This covers not 
only the down payment but also the 
progress payments required to reach 
into this vast new frontier at a rate- 
limited only by the imagination and 
genius of our scientists, technologists 
and managers. 

Relative Values 

Perhaps a more relevant observation 
is that a nation which spends some $40 
billion a vear for amusements, and some 
Sll billion a year on advertising of its 
amusements and products, clcarlv has 
the resources to support a major space 
program. By no stretch of the imagina- 
tion can it lie argued that a major space 
program is a more trivial enterprise or 
one less certain to produce lasting satis- 
factions than either of these “sinks” for 
our excess energy and wealth. 

We should clearly recognize, how- 
ever. that our investment in space activi- 
ties has to be “additive” to our invest- 
ment in other areas of national security, 
such as Polaris missiles, intercontinental 
ballistic missiles, limited war forces, 
foreign aid. strategic nuclear air power. 
anti-ICBM. and space defense systems. 
Ibis is the unhappy reality of our time. 

There is little reason for being ap- 
palled by the sheer magnitude of the 
effort required to develop a major space 
exploration capability. .Shiny examples 
exist in history of massive endeavors 
which were very much more prodigal 
and consumed a far greater fraction of 
available energy and resources than will 
be required in the proposed lunar pro- 
gram. Some of these are the construc- 
tion of the pyramids of Egypt, the great 
wall of China, the cathedrals and 
monastic buildings of the Middle Ages, 
and even prehistoric examples such as 
the great constructs in Brittany. 

Compared to such historic endeavors, 
manned lunar bases, manned artificial 
satellites and exploration of the moon 
and planets will probably require less 
total human energy but will yield im- 
mensely greater benefits and satisfac- 
tions to mankind. 

Compared with the major explora- 
tions of history, it is clear that the ex- 
ploration of the moon, and later the 


planets, will dwarf all others— the great 
military explorations of Alexander the 
Great, Hannibal, Caesar and Ghen- 
ghis Khan, as well as the civilian ex- 
plorations of Columbus, Cabot. Dar- 
win and Amundsen, will be over- 
shadowed in historic importance. 

None of the recent scientific and 
technological enterprises— atomic bomb, 
hydrogen bomb, nuclear-powered sub- 
marine. Polaris submarine, liquid 
ICBM and Minutcman— compare in 
magnitude and complexity with the 
proposed lunar program. It is for 
this reason that the President has 
specified that vve must marshal our 
scientific and technological resources 
and manage them with great skill in 
order to achieve success on a schedule 
which the ingenuity of the scientists 
of the USSR has already established 
for us. 

In this connection, we should recall 
the inadequacy of the planning, fund- 
ing and execution of our first space 
satellite. Project Vanguard. It is pain- 
ful now to recall the prestige cost of 
the repeated failures of this, our first 
venture into space. We dare not per- 
mit a repeat performance in our lunar 
adventure. 

The paramount need of the acceler- 
ated lunar program was the President's 
decision to proceed. This decision, 
when approved by the Congress, will 
quickly result in a chain reaction of 
urgencies which must be satisfied. Un- 
derlying all of these, there is the ne- 
cessity. not only to succeed in an ex- 
tremely difficult task, but to succeed 
ahead of the USSR. 

Since our society is an open one. 
and since the Soviets do not seem likely 
to join with us in an international lunar 
program, they will have two principal 
advantages should they select an early 
lunar landing as their objective. These 

• Their iiii|>ortant lead iii large boost- 

• Their Iron Curtain secrecy. 

Concept of Concurrency 

The concept of concurrency so well 
developed in the Atlas, Titan and 
Minutcman will have to be exploited 
to the fullest. It will be necessary to 
embark upon parallel approaches to 
many problems. Management will have 
to be alert that duplication is purpose- 
ful and not wasteful, but duplication to 
"buy time” will be required. 

Because of the international inter- 
est in this massive national adventure, 
the support of the American people 
and of congressional committees is of 
the utmost importance. In the past, 
congressional committees have greatly 
assisted executive management in the 
execution of difficult tasks. This pat- 
tern must be repeated in the case of 
the lunar program. A special lunar ex- 
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ploration joint committee of the Con- 
gress seems warranted. 

The degree of difficulty of the prob- 
lem forces immediate concern with 
the vital details of the precise manage- 
ment techniques, management organi- 
zation and quality of scientific person- 
nel which the government will select 
for execution of the program. This 
management problem cannot be de- 
ferred or submerged by our complicated 
and separate space and missile organiza- 
tions. The President and the pro- 
gram deserve the best. The country 
must demand it. 

Only the most streamlined manage- 


ment channels, centralization of au- 
thority (technical, operational and pro- 
curement). absence of "kibitzing" by 
ad hoc groups, and the application of 
our proven management resources de- 
veloped in the nuclear and missile pro- 
grams can insure success. 

While undoubtedly the program will 
develop a new group of scientists and 
managers of unique competence, my 
general confidence level on the project 
would be increased if I knew the man- 
agement talents of professionals with a 
record of success on technically diffi- 
cult programs will be fully utilized. For 
example, the program is vital enough to 
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experience in making 
sheet metal parts and 
assemblies to exacting 
specifications — for 
missiles, jet engines, 
space vehicles and air- 
frames . . . electronic 
systems and equipment 
for ground support. 
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fully utilize the training, experience, 
and genius of both such men as Gen- 
eral Bernard A. Schriever and Admiral 
"Red" Raborn. Scientifically, the prob- 
lem is complex enough to warrant the 
best talents of the late, great Dr. John 
von Neumann. Dr. Albert Einstein, and 
Dr. Enrico Fermi. We must seek out 
their living counterparts for this pro- 
gram. We must architect the manage- 
ment structure and its scientific, mili- 
tary and industrial support with the 
most sensitive artistry. Otherwise, wc 
may find ourselves in the position that 
we would have been in had we tried to 
invent the atomic bomb with just the 
bureaucratic entity of the Atomic En- 
ergy Commission, devoid of the wis- 
dom. intellectual leadership and dedica- 
tion of Oppcnhcimer, Einstein, Fermi. 
Kistiakowsky. Bcthe. Teller, Szillard, 
Lauritscn. von Neumann and Ulam. 

The Soviet space program is a direct 
challenge to the security and prestige 
of this nation: 

• In the organization of the nation's re- 
sources to seize opportunity in new 
fields of human endeavor created by 
the scientific revolution. 

• In the selection and achievement of 
national objectives. 

• In the race for leadership in ICBMs 
and space technology. 

• In the international competition for 
technological stature. 

Using a rigorous program of space 
activities as a backdrop, the USSR 
seeks to demonstrate that their political 
and economic system is superior to 
ours: that their military capability' is 
superior to ours: and that the power and 
vitality of the communist state is su- 
perior to ours. President Kennedy's 
space program, as proposed to Con- 
gress on May 25. 1061. is our nation’s 
answer to the Soviet challenge. 



Commercial communications satellite under 
development by American Telephone and 
Telegraph Co. will use synthetic sapphire 
strips to cover solar celis (or protection 
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NASA Develops High-Mobility Space Suit 


Bv George Alexander 

Support and restraint suit for space 
pilots, light and mobile enough so that 
it can be worn as personal equipment 
and adjustable to any individual's form, 
has been developed and centrifuge- 
tested by the National Aeronautics and 
Space Administration’s Ames Research 
Center. Calif. 

Thrce-sizc (small, medium and large) 
experimental svstem, neighing a maxi- 
mum of 36 lb. in any one size and con- 
figuration, may eventually find applica- 
tion on multi-manned space vehicles 
characterized by long-duration flights 
and high g loads at launch and re-entry. 
It was described to the recent Aerospace 
Medical Assn, meeting in Chicago by 
three Ames engineers. Hubert C. Vvku- 
kal. Richard P. Gallant and Glen W. 
Stinnett. 

The system's design requirements 
called for a high degree of pilot mobility 
and arm/leg freedom, once cither in 
orbit or cn route on a deep space probe: 
adaptability to a variety of pilot sizes 
and shapes and adequate support against 
high g forces applied posteriorly (back 
toward chest), anteriorly (chest to back' 
or vertically along the spinal axis. In 
test pilot jargon, these g forces are re- 
spectively termed eyeballs-in (EBI), cve- 
balls-out (EBO), and eveballs-down 
(EBD). Mercury pilots will normally 
only experience EBI forces at launch 
and re-entry, but a Dyna-Soar or Apollo 
crew, for example, would be exposed 


to both F.BO and EBD loads as they 
re-enter the earth's atmosphere at very 
high velocities and execute a series of 
banks preparatory to landing, always in 
a face-forward position. 

The mobile couch-and-restraint sys- 
tem, tested bv human subjects under 
Mg EBI for 1 min., lOg EBO for 1.5 
min. and 7g EBD for 1.25 min. on the 
Navy's Johnsvillc, Pa., centrifuge, con- 
sists of four major assemblies: torso, 
pelvic and legs, extremities and head. 
Portable Couch 

Most unusual feature of the system 
is the portable and universal-size couch 
worn by the pilot; two inflatable blad- 
ders. one covering the back and the 
other the buttocks and thighs, conform 
to the pilot's shape when seated. Of 
ribbed, rubberized cloth construction, 
the bladders arc inflated to a pressure 
deemed comfortable by the pilot and 
provide substantially the same fvpe of 
support as the costly, individuallv 
molded couches of Mercury pilots. Al- 
though the bladders have been inflated 
with air for the centrifuge tests, the 
Ames engineers believe that the un- 
desirable rebound characteristics of air 
may demand the substitution of an oil 
oi A plastic foam in the operational 

Pilot, after donning the inflated blad- 
ders, puts on a wclded-aluminum grid 
frame which attaches to a mounting 
plate on the basic scat structure. Frame, 
fitted with a heavy-gage nylon cover, is 


shaped in the general contour of the 
human back and extends slightly over 
the pilot’s shoulders and up around 
the sides of his chest. Glass fiber shells, 
approximately the shape of the upper 
arm. are fixed to the frame sides for 
EBI support. 

Mounting plate is movable, up or 
down, to adjust for varying spinal 
lengths of pilots. 

For anterior EBO support, the pilot 
wears a vest-like bib with adjustable 
center lacing. Upper half of the bib. 
running from the collarbone to the 
middle of the chest, consists of heavy- 
gage nylon straps and carries the main 
g loads on the chest. Lower half, ex- 
tending to the midriff, is of two-way 
stretch nylon material and holds in the 
abdominal area. Heavy nylon straps, 
sewn integrally into the bib, lead back 
to the aluminum frame and are secured 
there by three bar fasteners. 

For buttock and thigh support, a 
nylon scat pan is attached to the alu- 
minum frame and incorporates a belt 
and buckle for tightening the unit to 
the buttocks. Thighs arc supported by 
tsvo semi-cylindrical shells, similar to 
the upper-arm pieces, suspended from 
the pan. Restraint of the thighs is ef- 
fected by two nylon covers, attached to 
the shells, which are closed by zippers 
and laces. 

Two approaches are under considera- 
tion for pelvic restraint and lower ex- 
tremity support: the first combines two- 
way stretch nylon pants, much like leo- 
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FOR COMPLETE INFORMATION on R 
write (or Technical Bulletin #1200. 


These high-performance sounding vehicles are only 
examples of Rocket Power’s solid propellant accom- 
plishments . . . ranging from a variety of standard 
solid propellant rocket motors to second-generation 
propellant R & D projects. 

RPI's technical abilities, depth of experience and 
advanced production and loading facilities combine 
to provide a complete rocket and solid propellant 
capability. If your project requires rocket vehicles, 
rockets, propellant-actuated devices or gas generating 
cartridges, call RPI, today. 

rocket vehicles, 


ROCKET POWER INC. 


I FIELd/mESA, ARIZONA 



FRONT VIEW of NASA's Ames Research 
Center's flexible space suit shows exhalation 
baflle over pilot's nose, chest and abdomen 
restraint, lap belt, pcndiihim-connectcd cuffs 
and modified chap- type g suit The suit 

manned, long-duration space flights. 

turds. with a girdle, the latter includ- 
ing stays, brief legs and a lap belt. Sec- 
ond method is a chap-type anti-g suit, 
modified by connecting the pressure 
lines directly to the leg inlets. Two 
pressure sensing valves arc oriented per- 
pendicular to each other so that regu- 
lation would be in both EBO and EBD 
directions. 

Knees arc held by foam rubber-lined 
metal cups, contoured to the bent knee. 
Straps tie the cups to the thigh shells 
and to the boots. Forearms arc re- 
strained by nylon-mesh cuffs which are 
connected to a viscous-dam ped pendu- 
lum. Pendulum counterbalances the 
mass of the pilot’s forearm and hand 
during an EBO situation and permits 
working of the hand control stick. Feet 
are inserted in stirrups and secured by 
fold-over plates. 

Pilot's helmet is a two-piece, lam- 
inated glass fiber assembly. Front half 
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REAR VIEW of NASA’s experimental suit 
shows aluminum grid frame, glass fiber upper 
arm and thigh shells and back half of two- 
piece helmet. Inflatable bladders arc worn 
between frame and pilot’s back. Pins on 
back of frame, thigh shells and helmet fit 

consists of the external shell, housing a 
standard window, a polyurethane foam 
facial support insert and a rubber seal 
diaphragm. Tire foam insert, the only 
item in the svsteni made to fit a spe- 
cific individual, spreads the load-bearing 
area oxer the pilot's cheek bones, jaw 
and forehead. Impression cast, it 
•rushes at 50 psi. 

The rubber diaphragm, placed be- 
vveen the foam insert and the face, 
unctions as a seal for the ventilation 
system. Oxygen is brought in through 
the top of the helmet and down across 
the window for anti-fogging. A rubber 
baffle, fitted over the nose, prevents 
exhalation on the front pane. 

Back half of the helmet is cushioned 
and contains a movable plate, controlled 
by a small knob on the right side of 
the hard hat. Moving the plate for- 
ward forces the pilot's face snugly into 
the seal and insert and also allows for 


varying head depths (measured from 
nostrils to skull base) among pilots. 

Rapid connection and disconnection 
of the couch-and-restraint system to the 
basic structure is achieved by the use 
of shear pins— one on the helmet, four 
on the aluminum back frame and two 
on each thigh shell. Each tapered, 
spring-loaded pin mates with a plug on 
the basic structure: once inserted, the 
springs are released and the locking bars 
slide through the pins. Release is 
simple: each locking bar is connected 
by a wire to a wheel mounted in the 
center of the structure’s back. The 
wheel, in turn, is activated by pulling 
down on a lever. 

Soviet Union Awards 
Medals for Space 

Moscow— Soviet Union has awarded 
medals to more than 7.000 scientists, 
designers, engineers and technicians for 
their roles in space achievements which 
culminated in Maj. Yuri Gagarin’s or- 
bital flight. 

In a continued reflection of the deep 
secrecy of the program, however, only 
top recipients were identified. Among 
them was Premier Nikita Khrushchev, 
who received the Order of Lenin and 
third Hammer and Sickle Gold Medal 
of Hero of Socialist Labor for his "out- 
standing services in guiding the creation 
and development of the rocket indus- 
try." 

In a talk here with U. S. Communist 
chief William Z. Foster. Gagarin 
praised the courage of Astronaut Alan 
B. Shepard. Jr., saying Cdr. Shepard did 
"the most that could be done consider- 
ing the level of American science and 
technology.” 

Discussing his flight, Maj. Gagarin 

"Crossing the Western Hemisphere, 
thinking about America. I couldn't help 
thinking about the boys who were get- 
ting ready to soar into space in our 
wake. For some reason I thought Alan 
Shepard will be the man. Perhaps be- 
cause I like him more than the rest- 
lie didn’t fight in Korea as did his two 
colleagues [Marine Lt. Col. John 11. 
Glenn and USAF Capt. Virgil I. Gris- 

Othcrs identified as award recipients 
in ceremonies in Moscow were Frol 
Kozlov, secretary- of the Partv Central 
Committee: Mstislav V. Keldvsh. presi- 
dent of the Soviet Academy of Sciences: 
Dmitry Ustinov, deputy chairman of 
the Council of Ministers: Konstantin 
Rudnev, recently named chairman of 
the State Committee for Coordination 
of Scientific Research; Valery Kalmy- 
kov. chairman of the State Committee 
for Radio and Electronics, and Leonid 
Brezhnev, chairman of the Presidium of 
the Supreme Soviet. 




Engineered 

Environment 


Looking for a complete, portable facil- 
ity with all environmental safeguards? 
A good example from Nature is the bag- 
worm's portable "log cabin." It’s built 
water-tight, insulated against heat and 
cold, and lined with spun silk, ft hangs 
from a branch by silken threads. To 
move it elsewhere, the bagworm just 
cuts the moorings and carries his cabin 
off to another feeding place. 

Have you problems of portability in 
field support equipment? AAF has ex- 
perience in designing and producing 
rugged portable environmental support 
equipment capable of protecting its 
payload from vibration, shock, temper- 
ature and humidity changes. AAF 
equipment has served well in missile 
support such as Atlas, Titan, Pershing 
and practically all USAF aircraft pro- 
cured during and since World War II. 

Why not draw upon AAF’s broad 
experience? "Better air is our business." 



ENGINEERED 

ENVIRONMENTAL 

SYSTEMS 


DEFENSE PRODUCTS DIVISION 

American Air Filter Co., Inc. 

310 Third St. • Rock Island, III. • Phone 788-9311 
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This new USAF weapon now under de- 
velopment will combine the range and 
mobility of the jet bomber with the speed 
and the difficult-to-detect capabilities 
of the ballistic missile. Yet Skybolt's 
warheadcarrying reentry vehicle must 
operate with the same reliability and 
accuracy of ground-launched re-entry 
vehicles. 



Environmental conditions— The re-entry 
vehicle must withstand hour after hour 
of vibration and noise fatigue aboard its 
bomber "launching pad”— the USAF B-52 
and the RAF Vulcan bomber. Its heat pro- 
tection system must endure repeated 
thermal cycling from ground take-off tem- 
perature to -65" F at cruising altitudes. 
If launched, it could be exposed to re- 
entry temperatures of 7500° F. 

Extended Life— Skybolt's re-entry vehicle 
must have a useful life of several years, 
through repeated storage, thermal cyc- 
ling, and return to storage— all with a 
minimum amount of maintenance. 

The Skybolt missile system is being de- 
veloped from known and proven engineer- 
ing principles, resulting in rapid program 
advancement at great saving to the 
American taxpayer. The Missile and Space 
Vehicle Department of General Electric’s 
Defense Electronics Division is developing 
Skybolt's re-entry vehicle. 

GENERAL || ELECTRIC 
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MISSILE AND SPACE VEHICLE DEPARTMENT, PHILADELPHIA, PA. 


SKYBOLT is being developed to add a new dimension to America's grow- 
ing missile might. Launched from an airborne B-52, it is being designed 
to arc through space toward targets more than 1000 miles away. The 
re-entry vehicles for this advanced USAF missile are being developed 
by General Electric’s Missile and Space Vehicle Department under 




AVIONICS 



Project Surveyor to Seek Solar Origins 


By Barry Miller 

Los Angeles— Series of lightweight, 
low-power instruments which are to be 
soft-landed on the moon's surface by 
National Aeronautics and Space Ad- 
ministration's unmanned, stationary 
vehicles under Project Surveyor may 
provide clues about the origin of the 
moon, the solar system and possibly 
life itself. 

Measurements by early Surveyor 
space vehicles are expected to indicate 
whether it will be necessary to con- 
tinue the costly practice of sterilizing 
lunar spacecraft. 

Instruments which may supply this 
information arc being designed to make 
compositional analyses of the lunar 
crust. They arc in various stages of 
study or development at a number of 


industrial and university laboratories as 
one part of a broad lunar instrumenta- 
tion program sponsored by National 
Aeronautics and Space Administration's 
Jet Propulsion Laboratory. Jet Propul- 
sion Laboratory is managing NASA's 
lunar program which currently plans 
to land at least seven Surveyor vehicles, 
at a cost in excess of S25’ million for 
each shot, on the moon in the period 
from lifts to 1966 (AW Feb. 20. 
p. 70 and Jan. 30. p. 50). Hughes Air- 
craft Co. is designing and building the 
Surveyor spacecraft for JPL. 

Solar System History 
The surface of the moon should con- 
tain within its crust the history of the 
solar system, according to Manfred 
Elmer, deputy chief. Space Science 
Division of JPL. 'Hie moon’s surface 


has not been subjected to the erosive 
effects of winds, rains and Roods as has 
our earth. In the absence of a protec- 
tive atmosphere, meteors hare been 
able to impact on its surfaces which 
have also been exposed to different 
forms of corpuscular and electromag- 
netic radiation. Tlie.se surfaces are ex- 
pected to reveal a wealth of data about 
the solar system. 

Tire presence and nature of organic 
materials— whose possible existence on 
the moon is expected to be determined 
by JPL instrumentation— should help to 
confirm or rebut several theories about 
organics. These include the possibility 
that nutrients were formed at the same- 
time as the mass of the sun. that 
organics were formed spontaneously or 
that the moon once had an atmosphere 
which supported living organisms. For 
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TYPICAL CHANNEL, shown in cross-sectional view (top), of breadboard model of light- 
weight X-ray spectrometer built for Jet Propulsion Laboratory by Philips Electronics for 
detecting elements of periodic table in lunar crust. Cutaway sketch (below) indicates cham- 
ber in which electron beam is formed and relation to it of silicon, calcium, aluminum, nickel 
and background channels. Instrument, which will have IT fixed channels and be capable of 
detecting 13 dements, is one of scs-cral devices for making petrological analyses of the 
lunar crust after being soft-landed in different Surveyor vehicles on the moon's surface. 
This spectrometer will occupy less than 1 cu. ft., weigh about 20 lb., require 23 watts. 



example, should amino acids be found 
on the moon by a lunar chromatograph 
which Aerojet-General is developing for 
JPL. their presence would suggest that 
nutrients were formed at the same time 
as the moon or that life once existed 
there or was carried to it by meteorites. 

Aside from the many scientific or 
biological questions which Surveyor in- 
struments will answer, early Surveyor 
vehicles should clarify one important 
practical problem. If the only organics 
which exist on the moon are simple 
ones derived from inorganic materials, 
then the expensive process of sterilizing 
space vehicles so they do not contami- 
nate the moon could be discontinued. 
This would considerably simplify logis- 
tic support of a moon base as rockets 
prepared for return to earth similarly 
need not be sterilized. The decontami- 
nation process is a complex one gov- 
erning design and construction of space 
equipment. 

Some of the instruments and tech- 
niques under serious study for lunar 
analysis were described in several re- 
ports presented here recently by F.imer 
and others at the First National Insti- 
tute of Aerospace Sciences 'American 
Rocket Society joint meeting. 

As part of a complete petrological 
analysis. JPL and its many subcontrac- 
tors arc in the process of evaluating 10 
methods of analyzing what elements as 
presently known on earth exist on the 
moon and in what abundance. Exactly 
which analytical technique will be em- 
ployed on each Surveyor vehicle and 
which may be held over for the follow- 
on unmanned, mobile vehicles of the 
Prospector series has not vet been 
decided. Different techniques probably 
will be employed in successive Surveyor 
launches to verify findings of preceding 
vehicles; possibly more than one tech- 
nique may be used in a single shot. 
Petrological Analysis 

Petrological analysis constitutes only 
one portion of a group of measure- 
ments to be made by stationary lunar 
vehicles. Texture, physical properties, 
body structure and fields, particles, 
possible atmosphere and ionosphere are 
also scheduled to be measured. 

The 10 methods of determining 
what elements exist on the moon, 
laboratories where they arc under study 
and approximate status are: 

• Energetic neutron inelastic scatter- 
ing— University of California. Berkeley 
(breadboard). 

• Mass spectrometry— Bendix Research 
Laboratories (study, approaching bread- 

• Spectrophotometry— Beckman Instru- 
ments (breadboard). 

• X-ray spectrometry and X-rav dif- 
fractometry— Philips Electronics Instru- 
ments (breadboard, more advanced de- 
velopment indicated). 


• Rutherford scattering— University of 
Chicago (breadboard). 

• Energetic neutron activation— Well 
Survey's. Inc., and Kaman Nuclear 
(studies completed). 

• Thermal neutron activation— No con- 
tract let. 

• Wet chemical analysis— No contract 
let. 

• Alpha activation— Well Surveys. Inc., 
has completed study of the technique 
which has been discarded for lunar 
analysis because of small yields, poor 
efficiency. 

• Deutcron activation— Technique, stud- 
ied by Stanford Research Institute, has 
been dropped by JPL. 

Instruments embodying these tech- 
niques include: 

• Absorption Spectrophotometer (lunar 
surface analyzer)— Breadboard model of 
an unusual absorption spectrophotome- 
ter is being constructed by Beckman In- 
struments. Inc.. Fullerton. Calif., under 
a S55.000 contract from JPL. This 
instrument, planned as a 1 2 lb. pack- 
age, measuring 22 in. x S in. x 9 in. 
and requiring no more than 4 watts of 
power, probably will be used in one of 
the later Surveyor shots. The instrument 
will quantitativclv and qualitative)! 
analyze the lunar surface by absorbing 
particular wavelengths of light and 


measuring the amount of absorption. 

Five-gram samples of the lunar sur- 
face. ground to approximately 100 
mesh and placed at the focus of the 
instrument's solar furnace - a light- 
weight Fresnel lens— are vaporized by 
the sun's heat. Solar light is reflected 
into the furnace by a mirror linked to 
a special sun tracker on the analyzer. 

Absorption characteristics of vapor- 
ized samples arc recorded over wave- 
lengths from 2.100 to 6.000 Angstroms. 
A complete scan covering this range 
will take 10 min.. Beckman says. The 
instrument's dual beam ratio system 
measures the difference in transmission 
between the reference beam and an ab- 
sorption beam subjected to the sample 

Purpose of the sun tracker is to hold 
the image of the sun on the focal point 
of the solar furnace. The lunar sur- 
face analyzer is designed to operate 
only when the sun is less than 30 
deg. from the moon's vertical. Reso- 
lution of the instrument is 0.2 Ang- 
strom fixed; photometric accuracv is 
0.1 to 0.25% dynamic. 

Sun tracker's function is to align the 
solar furnace image on an appropriately 
prepared spot and illuminate the grat- 
ing through separate beams. This en- 
sures identical optical transmission for 
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SPACE RENDEZVOUS RADAR 

.4 imlable Now from Bendix-Pacific 


Do you require a proven 
radar system for rendezvous 
in space which precludes 
the possibility of locking 
on undesired targets? 

The Bendix-Pacific long range 
acquisition and station keeping 
radar systems are the smallest 
and lightest in existence. 

These systems are an outgrowth 
of almost a decade of successful 
flight testing and 
laboratory experience. 

Our engineers are always 
available to discuss your 
specific requirements. 


Bendix-Pacific Division 


accurate beam comparison. Samples of 
Innar matter, pulverized by the vehicle’s 
lunar drill, arc fed into the analyzer 
through a hopper and feed system onto 
a rotating plate. Temperature inside the 
furnace reaches 4.000G. 

• Mass spectrometer — Evaluation of 
mass spectrometer techniques is being 
conducted for JPI. by Bcndix Research 
laboratories, Detroit. The actual de- 
sign of a spectrometer for lunar surface 
analysis is not vet firm, but Bendix in- 
dicates it has made such compact in- 
struments— one of which weighs 17 lb., 
occupies -100 cu. in. and draws 1 7 watts. 
The design of Surveyor's mass spec- 
trometer would not necessarily be 
along the same lines. The mass spec- 
trometer determines the wavelengths of 
different radiations characteristic of ele- 
ments in the periodic table. 

• X-rav spectrometer— An X-rav spec- 
trometer sufficiently sensitive to identify 
Is elements yet requiring only 25 watts 
compared with the 21 kilowatts needed 
bv a laboratory instrument was de- 
scribed at the TAS/ARS meeting by Dr. 
David C. Miller in a report prepared 
by him and Charles F. Hendcc. both 
with Philips Electronic Instruments, 
Mount Vernon. N. Y. 

This spectrometer, developed with 
the support of JPI- will be able to de- 
tect the presence of aluminum, silicon, 
magnesium, sodium, potassium, copper, 
sulphur, vanadium, titanium, manga- 
nese. chromium, iron and nickel by ex- 
citing lunar samples with high-energy 
electrons, then detecting emitted X-ray 
radiations. Since the X-ray spectra of 
these elements are known, presence of 
the clement and amount of it can be 
determined from the widths and 
heights of peaks in recorded spectro- 
graphic charts. 

The X-ray spectrometer tends to be 
more versatile but less sensitive than 
the Beckman spectrophotometer which 
can pick up the lighter elements, ac- 
cording to Eimer. 

Overriding problem in designing the 
spectrometer. Miller said, was in main- 
taining sensitivity required to identify 
these elements with onlv 25 watts of 
power available to the spectrometer in 
the spacecraft. This involved three im- 
portant design decisions. First of these 
was the choice of direct electron excita- 
tion of the sample, rather than the use 
of fluorescent excitation (X-ray tube) 
with its lower background radiation. 

Direct excitation is more efficient 
however, giving a 1.000 to 1 gain in in- 
tensity. and still assuring sufficient 
sensitivity for determining elements 
present in significant abundance. A 
second ma|or choice was the selection 
of a combination of dispersive optics 
(using a crystal as an X-ray mono- 
chromator to sort out X-rays emanating 
from the specimen) and non-dispersive 
optics (electronic discrimination of 


pulse heights obtained from an energy- 
sensitive X-ray detector). 

The dispersive technique will han- 
dle specific radiations, non-dispersive 
will be for backup and redundancy. 
Spectrum intensity for a given power is 
boosted greatly with electronic dis- 
crimination although the wavelength 
resolution is very poor. 

The third decision was the selection 
of an instrument with 1 5 fixed channels 
with a pre-aligned crystal monochro- 
mator in each channel. This provides 
1 5 signal channels and 2 background 
channels. The flexibility of scanning 
type of spectrometer was sacrificed to 
escape the mechanical complexity of 


scanning requirement. Miller said. 

• Neutron-gamma ray spectrometer— 
Neutron-gamma ray spectrometer, com- 
posed of a neutron source and a gamma 
ray detector, operates independently of 
geometrical orientation and can com- 
pletely analyze a bulk lunar sample, 
according to a report prepared bv five 
scientists of the Lawrence Radiation 
Laboratory. University of California. 
'Hie five arc C. D. Schrader. J. A. Wag- 
goner. J. II. Zenger. R. J. Stinncr and 
E. F. Martina (now with Aerospace 
Corp.). 

In the source package is a miniature 
nuclear accelerator which will produce 
a pulsed beam of 14 Mcv neutrons 



AVIATION WEEK, July 3, 1961 




GEROTOR . . . AVIATION’S 
MOST ADAPTABLE PUMP 

► The rather unusual qualities of the 
Gerotor pump which have kept it 
intimately associated with aircraft 
pumping applications from the days 
of the earliest superchargers for recip- 
rocating engines, can best be summed 
up as inherent adaytability and hiyli 
reliability. 



The designer thus has the advantage 
of several variables to secure a given 
capacity within his space limitations: 
Gerotor diameter — which governs the 
area of the pumping chamber — Gerotor 
thickness which, taken with area, de- 
termines chamber volume — Gerotor 
RPM, since this is a positive displace- 
ment pump. Thus, it is possible to vary 
the diameter, the length and the speed 
of the pump within certain overall 
limits to secure the wanted capacity. 
► Unlike conventional gear pumps the 
Gerotor needs only a single shall — 
both elements are substantially con- 

provide continuous, fluid-tight engage- 
ment without the crescent structure 
necessary in other internal gear 
be stacked along a single shaft and 

form multiple pump functions: lube, 
scavenge, boost, etc. (See Figure 2). 
Such compactness allows the pump to 
be "submerged" in a gear box or sump 
and frequently the sump may lie part 
of the pump housing. 



► Technical data is available and your 

inquiry is invited. Write: 


W. H. NICHOLS CO. 

Makers of Zenith Metering Pumps 
and the Nichols Milling Machine 
"the miller that uses its head". 


wit Ji will strike the lunar surface and 
react tu produce gamma rays character- 
istic of the elements present, they told 
the conference. 

Gamma rays impinge on the detector 
which consists of a scintillator and a 
rugged photomultiplier tube. Scintil- 
lation pulses are stored in a multi-chan- 
nel pulse height analyzer and the spec- 
trum is telemetered back to earth. Since 
the instrument will operate on bulk 
sample, compositional analysis of the 
surface is assured in the event of a 
failure in the drill sampler-pulverizer 
equipment which is to provide samples 
from beneath the surface. 

Quantitative elemental analysis is 
onlv one phase of the lunar petrological 
analysis which also includes mineralogi- 
cal analysis, visual microscopic exami- 
nation and determination of volatile 
constituents, according to F.imer. The 
miniature Vrav diffractometer also 
being made by Philips, appears to he 
the most suitable instrument for mak- 
ing mineralogical analysis of the lunar 
surface, F.imer indicates. “It is hoped." 
he says, “that the assemblages of min- 
erals which comprise the samples 
analyzed will provide diagnostic evi- 
dence as to the mode of origin of the 
chemical system from which the sam- 
ples were taken.” 

Primary objectives of the petrographic 
microscope system, under study by 
Armour Research Foundation, will be 
to determine the presence of non-crystal- 
linc phases and examine external and 
internal features of grains and. in fine 
grain rocks, grain to grain textures. This 
is the visual microscopic examination. 

The onlv technique being considered 
for determining volatile constituents of 
the lunar surface and subsurface sam- 
ples is a gas chromatography. A report 
on the application of gas chromatog- 
raphy to the analysis of organics, water 
and adsorbed gases in the lunar crust 
was presented at the joint meeting by 
V. I. Gyama of JPL. Co-authors of the 
report were S. P. Vango. also of JPL, 
and F. M. Wilson of Aerojet-General 
where the lunar chromatograph is being 
developed for the program. 

This device will require approxi- 
mately 10 watts of power, according to 
Oyama. with surges of 100 to 150 watts 
for 10 min. It will scale 1 H lb., be con- 
tained in a 8 x 8 x 10 in. package. 

In the chromatograph sample, mate- 
rial would be heated and volatiles frac- 
tionated simultaneously through three 
columns— adsorption, partition and par- 
tition capillary. Samples arc to be 
heated to various temperatures. The 
columns will fractionate carbon dioxide, 
carbon monoxide, nitrogen, hydrogen 
and methane in the adsorption column: 
the aromatics— aliphatic alcohol.aliphatic 
aldehyde, aliphatic ketones, esters and 
ethers, water and ammonia in the par- 
tition column and hydrocarbons, un- 


saturates. aromatics, cvelids, acids, 
esters, alcohols, ethers, aldehydes, 
ketones, substituted aliphatics. halogens, 
nitrogen, and sulphur in the partition 
capillary column. 

Determination of the physical prop- 
erties of the moon arc of the greatest 
immediate interest for the design of 
future lunar spacecraft. Eimer indi- 
dicatcs. Texaco Laboratories is con- 
ducting a study for JPL. Eimer says, of 
two systems of instruments— one to be 
inserted into a prepared hole with in- 
struments stacked one atop the other 
within a 21-in. probe, the other com- 
posed of surface instruments. 

These duplicate techniques arc under 
study in the event of difficulty in pre- 
paring a hole for the 21 -in. probe and 
also out of interest in the top lunar 
layer. Among properties to lie investi- 
gated will be density, hardness, mag- 
netic susceptibility, relative suscepti- 
bility. electrical resistivity, speed of 
propagation, temperature, thermal dif- 
fusivity and penetrability. 

Density can be measured by gamma- 
ray backscattcring in which a collimated 
gamma source and collimated counter 
arc placed on or below the surface. 
Eimer said. Cammas scattered between 
source and detector arc a function of 
electron density. 

Temperature can be measured by a 
total radiation pyrometer, acoustic prop- 
erties by recording arrival times, ampli- 
tudes. and wave shapes of signals re- 
ceived by geophoncs, electrical proper- 
ties by determining changes produced 
in inductive and capacitive devices 
placed near lunar material and magnetic 
susceptibility by finding mutual in- 
ductance or its changes caused by pres- 
ence of lunar material. 

Nature of seismic activitv on the 
moon, the natural modes of oscillation, 
will be determined by a three-axis 
seismic-exploration instrument, being 
studied by Lainont Ccological Observ- 
atory of Columbia University under 
NASA contract. 

Fields, particles, possible atmosphere 
and ionosphere also will be measured. 
A JPL-Marshall Industries magneto- 
meter and JPL plasma probe may be 
employed as will a CalTech-JPL ioniza- 
tion chamber. 

Structure of a possible lunar iono- 
sphere can be examined by observing 
absorption of RF energy, at 1, 5 and 
1 me. Presence of lunar atmosphere 
could be measured by a redhead gage 
(pressure gage) capable of picking lip 
pressures down to 10‘” mm. Eimer says 
JPL probably will choose a redhead gage 
to be made by JPL. University of Michi- 
gan, Goddard, or Geophysical Corp. 

Entire cost of the instrumentation 
studies for the stationary soft-landed 
vehicles will run into several hundred 
thousand dollars or several million do) 
lars if flight equipment is included. 
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► JPL Awards Solar Thennionic Con- 
verter Contract- A 25-lb. solar energy 
thermionic conversion system, capable 
of supplying 155 watts for a space 
vehicle operating near Mars, will be 
developed bv Elcetra-Optieal Systems. 
Inc., under a S51S.505 contract from 
Jet Propulsion Laboratory. The con- 
tract. resulting from an industry-wide 
competition (AW Feb. 20. p. 55) calls 
for the design, fabrication and testing 
of the svstem which will collect and 
focus the sun's heat onto the cathodes 
of cesium vapor thermionic diodes. 
The diode array will be dev eloped under 
subcontract by Thermo-Electron En- 
gineering Corp.. Waltham. Mass. 

► New Radar Range Data Available 
Soon— The attenuation of radar signals 
due to absorption by atmospheric oxy- 
gen and water vapor has been calcu- 
lated bv Naval Research Laboratory 
scientists for a surface radar over the 
frequency range of 100 to 10.000 me.. 
as a function of target range and eleva- 
tion angle, using the Van Vleck theory. 
Results, in the form of curves useful 
for calculating maximum radar range, 
will be published shortly as NRL Re- 
port No. 5601. entitled: "Curves of 
Atmospheric-Absorption Loss for Use 
in Radar Range Calculation.” bv L. V. 
Blake. 

► USAF AirCom Specifications Pub- 
lished— General design and system per- 
formance specifications for the Air 
Force's AirCom (480-L) system, giving 
over-all objectives and performance 
specifications in a form suitable for pro- 
curement and implementation, has 
been published by ITT Communica- 
tion Systems, Inc.. Paramus, N. J. 

► New Avionic Companies Formed— 
Recently fonned companies which will 
operate in the avionics field include: 

• Rvcrson Associates, Inc., will provide 
reliability and product assurance con- 
sulting services. Company is headed 
by Clifford M. Rvcrson. formerly head 
of reliability programs for Radio Corp. 
of America. Address: 400 White Horse 
Pike. West Collingswood. N. J. 

• Electronic Modules Corp. will de- 
velop and manufacture electronic cir- 
cuit modules and provide consulting 
service in the field. Donald W. Ordun 
is president. Address: 1949 Green- 
spring Drive, Timonium, Md. 

• American Components. Inc., will 
produce fixed and variable precision 
film resistors using two new film proc- 
esses developed by the company. 
Charles L. Wellard is president. Ad- 
dress: Eighth Avc. and Harry Street, 
Conshohocken. Pa. 


THESE FACTORY EXPERTS 
ARE AT YOUR CALL 




AIRCRAFT ENGINE DIVISION . . . MUSKEGON, MICHIGAN 


Continental’s Factory Re-Manufacture Program, successor to 
the periodic overhaul, backs you with the specialized skills of 
the men who built your engine— the men who know it best. 
Neither their experience, nor the precision machines and instru- 
ments implementing it, can be matched outside the Continental 
plant. Continental’s Re-Manufacture Program gives you new 
engine safety and dependability, new engine warranty, new 
log book with zero engine hours— in a fraction of the time 
required for overhaul, and at modest predetermined cost. 
You're back in the air with absolute minimum of down time. 
Write NOW for the information that can save you important 
money when overhaul time rolls round again! 
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AERONAUTICAL ENGINEERING 


U. S. Explores Supersonic Airliner Roles 


By Erwin J. Bulban 

Ft. Worth, Tex.— Design and opera- 
tional requirements of the supersonic 
transport indicate that revolutionary 
rather than evolutionary approaches 
will be required by the engineer, manu- 
facturer, operator, flight crew and traffic 
control system, speakers here at a recent 
Institute of Navigation symposium 
(AW June 26, p. 40) indicated. 

It was apparent that National Aero- 
nautics and Space Administration will 
play a key role in laying out advanced 
design parameters— but its representa- 
tives here emphasized that industry 
will carry the greater part of the burden 
in the research and development pro- 
gram that lies ahead. Federal Aviation 
Agency tentatively plans to spend about 
$12 million in Fiscal 1962 with indus- 
try to get a full-scale supersonic trans- 
port program under way. and indica- 
tions are that this is only the beginning 
of government assistance. 

FAA Assistant Administrator for 
Plans. Brig. Gen. Paul T. Preuss empha- 
sized here that a well-organized na- 
tional effort is required to produce a 
supersonic transport and acknowledged 
that, because of the high cost involved, 
this effort will require government as- 
sistance. Roles of government agencies 
in supporting the national commercial 
supersonic transport effort will roughly 
fall in these areas: 

• FAA will provide program leadership 
and fiscal support. 

• Department of Defense will provide 
knowledge, operating experience, re- 
search support and other assistance. 

• NASA will supply basic research and 
technical support. 

Speed Controversy 

The pace of the design discussion was 
set by John Stack, deputy director of 
NASA's Langley Research Center, who 
declared that there are Mach 2 advo- 
cates and Mach 3 advocates. . . “I think 
they're both nuts.” The former cate- 
gory would envisage the use of light 
metals, which limit the airplane’s 
growth capabilities, he noted. Develop- 
ment should envisage an airplane start- 
ing somewhere in the Mach 2-Mach 
2.5 performance category with capa- 
bilitv of growth to Mach 3-Macli 1.3 
(AW May 1. p. 103). 

Early studies had considered an air- 
frame iife of 30,000 hr., but recently, a 
meeting with airline operators indicated 
that they foresee a requirement of 
50,000 hr. 


Steel and titanium alloys look best 
for an airplane in this category. Stack 
noted, and NASA has a special group 
working on materials studies. Contracts 
have been let with the University of 
Michigan for research on five stainless 
steel alloys and with Syracuse University 
on six super steel alloys. 

NASA studies indicate the super- 
sonic transport should be capable of 
handling holding pattern speeds in the 
neighborhood of 180-220 kt.. function 
at 120-130 kt. on the instrument land- 
ing glide slope, land at approximately 
100-110 kt. Speed at V. should be ap- 
proximately 140-130 kt. Noise level 
limits on takeoff should be held within 
100-110 db., he added. 

NASA expects to "have enough in 
the book" in the next 1 2-1 S months 
to provide industry with firm guidelines 
on airframe and engine geometry. The 
agency leans strongly in favor of the 
variable sweep wing to provide the per- 
formance characteristics needed by a 
supersonic transport capable of func- 
tioning within the basic operating 
parameters indicated by FAA, the air- 
lines and airport operators. Stack indi- 
cated. 

He revealed that NASA has con- 
ducted full-scale structural studies on 
three variable-geometry wing configur- 
ations based on an airframe of about 
60,000-lb. gross weight, with several 
thousand cycles of actuation made suc- 
cessfully. 

Among the highlights of the svstems 
is the fact that the mechanism re- 
quired for sweep actuation weighs less 
than 2 % of the total airframe weight. 
Actually, there is no penalty, since this 
geometry provides the airplane with the 
capability of taking off and landing at 
much higher gross weights than would 
be possible with the wing permanently 
configured to supersonic cruise. 

Indications are that the variable- 
sweep mechanism will be a relatively 
low maintenance item— Stack pointed 
out that shoe loadings were found to 
be below those of the Boeing B-52 
wing flap tracks and on two of the sys- 
tems evaluated, no lubrication was re- 
quired since this was integral in the 
components. 

A decision must also be made within 
the next 12-18 months on the opti- 
mum engine cycle. Stack stated. Two 
most prominent types now being ac- 
tively pursued by Pratt &• Whitney and 
General Electric are the high bypass 
ratio and turbofan-ramjet configura- 
tions, with a particularly critical per- 


formance area being a requirement for 
providing acceleration to provide short 
takeoff, high angle of climb at sub- 
sonic speed to reduce the noise problem 
and then acceleration into Mach 1 at 
altitudes of approximately 40.000 ft.. 
building up to Mach 3 cruise at alti- 
tudes of about 70,000 ft. or more. 

With afterburners out of the picture 
because of their attendant noise prob- 
lems. indications are that fan-burning 
will be employed to provide power 
boost required for takeoff and climb 
accelerations. 

Stack indicated that unless ways are 
found to solve severe high tempera- 
ture problems due to friction, JP-4 and 
JP-6 turbine fuels do not look very 
hopeful for the supersonic transport. 
NASA is starting research on fuel de- 
gradation versus thermal severity at its 
Cleveland laboratory and with industry 
facilities to determine how much pre- 
mium is needed in fuel and on keeping 
fuel cooled in order to reduce necessary 
premiums to a minimum. 

NASA also is putting considerable 
data into supersonic transport type 
simulators at its Ames Research Center 
and is building additional simulators to 
speed this work. A variable-stability F- 
100C is being utilized to provide in- 
formation to back up work being done 
in the simulators and the Ames tunnel. 
Aero-Eiasticity Studies 

A 9-ft. x 6-ft. tunnel is being util- 
ized in skin friction drag studies. Aero- 
elasticity is also undergoing consider- 
able study, he noted, with indications 
being that the supersonic transport's 
wing must be flutterfree at 1.32 times 
maximum flight ”Q." NASA expects to 
use a B-58A Hustler bomber later in its 
program-although its weight is low 
compared with projected SST designs, 
it will be very useful in providing data 
regarding wing loadings, thrust-to- 
weight ratios required and other essen- 
tial information. 

Concept of a 400,000-450,000 lb. 
100-130 passenger Mach 3 transport, 
apparently derived from the B-70 Val- 
kyrie bomber, was presented by North 
American Aviation Chief of Preliminary 
Design Hugh W. Elkin. 

The airplane would span 123 ft., have 
a length of I9S ft. and an over-all height 
of 31 ft. The wing is the fixed dclhi- 
tvpe configuration of the B-70. although 
Elkin acknowledged that the company 
also is studying variable-sweep layouts. 

Construction would be steel honey- 
comb. The fuselage would embodv an 
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Hustler Crews Report Problems 

Need for improved voice communications is evidenced by the experience of Mach 
2 Convair B-58A Hustler crews operating out of Carswell AFB and will be 
even more critical in the case of the faster supersonic transport. Maj. William R. 
Payne. 43rd Bomb Wing— pilot of the New York-Paris record-breaking Hustler 
flight (AW June 12, pp. 108-109)— pointed out these routine communications 
experiences: 

• The B-58A will pass through the territory of three different centers while talking 
to the initial one. Maj. Payne felt the present discrete frequency system of reporting 
requires that the Mach 2 bomber crews have to talk to too many people, requires too 
much conversation too often and on too many different frequencies. 

• On low-level Aights, at 1,000-ft. altitude, there have been times when he has been 
unable to contact a single radio facility or center for periods of over an hour, and 
on reaching a termination point where he was scheduled to climb VFR to a VFR/ 
on-top-condition on an IFR clearance automatically under agreement with the FAA. 
Maj. Payne has found himself under an overcast and unable to climb within the 
clearance limits, and unable to make contact with a radio or center. 

• Inadequate range of the UHF radio was noticeable during his New York to Paris 
flight, not only in communication with tanker aircraft, but of more interest to the 
commercial transport operator, on the final leg of the flight. As the B-58A crossed 
the French coast. Payne was finally able to contact Brcttigny radar when he was only 
seven minutes from termination of his speed run. 

Maj. Payne suggested, on the basis of his Mach 2 experience, that the 300-naut. 
mi. interval position report he replaced by an interval no less than double this 
distance. This provides intervals of 30 min., at Mach 2 and 20 min. at Mach 3. 

Nor is voice communication the only problem apparent. 

Upper air temperature distribution is of critical importance, especially in the 
supersonic aircraft's acceleration phase. Lt. Col. F. T. McHenry. 26th Weather Sqdn. 
(MATS), stated, pointing out that a temperature of 2C higher than standard will 
be costly in fuel consumption and a 6C or higher variation from standard mav actu- 
ally prevent the airplane from ever attaining Mach 2. 

The 43rd Bomb Wing’s experience has been that the most economical tempera- 
ture limitations for acceleration and cruise with present engines, is within s2C of the 
design temperature profile. This makes it necessary to he able to accurately forecast 
temperatures to be encountered, he added. 


outer skin, insulation and a perforated 
inner wall to provide transpiration cool- 
ing, with outside skin temperature at 
supersonic cruise of about 450F being 
reduced by this system so that the 
inner wall never exceeds 85F. The cabin 
cooling system would maintain tempera- 
ture at approximately 72F. Passenger 
layout would provide four or five 
abreast in the first-class section and six 
abreast in tourist area. Cabin loading 
and exit would be provided by two 
doors close together to permit feeding 
passengers in both directions and dooi 
sill height above the ground would be 
about the same as the DC-8 to reduce 
the need for special loading gear. 

F.lkin estimated that design and fab- 
rication of the SST prototype would 
fall in the 1964-1968 time period, with 
first flight, test and development, and 
certification in the 1968-1973 period. 
Based on a unit price of SI 6.4 million, 
the North American Aviation airplane 
would have a direct operating cost of 
$2.30 per nautical mile and indirect 
operating cost of SI. 90 per nautical 
mile. Direct operating costs, based on 
Air Transport Assn, formula, would in- 
clude cost of 51.15 per nautical mile 
for fuel. 70 cents for depreciation, 30 
cents for maintenance and 1 5 cents for 
Crew salaries. Utilization is considered 
at 3,000 hr. annually. 

The airplane would be capable of 
working from a field length of 6,500 
ft. at sea level at I OOF. Landing speed 
would be approximately 130 kt. and 
wing loading at this time would be 
approximately 35 psf. 

The flight profile envisages climbing 
subsonicallv to approximately 25,000 
ft., then climbing supersonically to 
cruise altitudes of 70.000-80.000 ft. 
Typical profile for a 3,500-mi. flight 
contemplates flying 214 naut. mi. in 27 
min. in the air maneuver to the flight 
corridor— climb cruise at 3,000 fps. for 
1 hr. 40 min. and a letdown of 331 naut. 
mi. taking 29 min. 

As a measure of how the SST per- 
fomiance compares with today’s sub- 
sonic jet transports, Elkin noted that 
the SST's climbout profile covers about 
75 mi. compared with the subsonic 
jet’s 150 mi. and takes only 10 min. 
compared with today’s 30 min. North 
American estimates that three nautical 
miles from takeoff, its proposed SST 
would generate a noise level of 1 02 db. 
compared with approximately 112 db. 
experienced by today’s subsonic jet 
transport 4.5 naut. mi', from takeoff. 

Indications were that although ad- 
vent of supersonic transport operations 
would not require major technic.il 
breakthroughs in the development of 
new navigation and communications 
equipment, there would be a need for 
considerable improvement in today's 
air traffic control system to cope with 
the revolutionary increase in perform- 


ance of these new airplanes— represent- 
ing, at Mach 3, an increase of 330% 
over today's speeds. 

Participants agreed that unless the 
traffic control system is developed to 
handle this new concept, the supersonic 
transport would be uneconomical to op- 
erate or operations would be unsafe. 

It appears that the airplanes will 
utilize self-contained inertial navigation 
means. It was suggested that for do- 
mestic operations an economical system 
utilizing some ground references could 
be used. International flights would re- 
quire more sophisticated and more ac- 
curate versions incorporating star-track- 
ing. High cost of these systems prob- 
ably would be lessened due to the fact 
that they could replace some of the 
currently used equipment and so would 
not necessarily be an expensive addition. 

Other possibilities considered in- 
cluded tape programing of the flight 
plan, with the programmer automati- 
cally adjusting controls as needed to 
maintain the plan, and automatic posi- 
tion reporting to free the crew of the 
need for frequent diversion to attend to 
this routine function. The equipment 
would automatically handle any in-flight 
changes made in the flight plan after 
takeoff. Mentioned also was the possi- 
bility of utilizing single sideband com- 
munications so that the crew could 


communicate across the country if 
necessary to confirm their flight plan as 
they were taxiing out for takeoff. 

Because of the supersonic transport's 
requirements for traveling point to 
point for fuel economy, en route air- 
ways' flight as used today will not be 
feasible, according to Capt. Stan Holm 
of FAA's office of plans. 

At Mach 3. the airplane travels at 
approximately 30 mi. per minute, he 
noted, making current methods of 
primary navigation, such as the VOR 
with a coverage of about ISO mi., un- 
suitable. In six minutes from tune-in, 
the airplane has reached the station. 

He also noted that vertical separa- 
tion of 2,000 ft. with current pressure 
altimeters is not considered acceptable 
for altitudes over 60,000 ft. Indications 
arc that improved altimetry equipment 
with instrumentation incorporating 
null servo-type altimeters and improved 
air data computer systems may permit 
vertical separation of 1,000 ft. at the 
highest altitudes expected for cruise. 

High speeds of the airplane would 
take it through en route centers so 
rapidly that the controller would have 
little time for control, he noted. For 
high-altitude control, en route facilities 
must be provided to permit the SST to 
be kept under the control of a single 
facility for a longer period. 
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GE Proposes Mid-1962 Deliveries 
Of 3,050-lb.-Thrust Lift Engine 


By David A. Anderton 

Lynn, Mass.— Thrust-weight ratio of 
10.3, claimed higher than that of any 
other engine deliverable by mid-1962, 
was a major design goal for General 
Electric's SJI32 lift engine. 

The new powerplan t. developed by 
the company's Small Aircraft Engine 
Dept. here, has a rated thrust of 3,030 
lb. at sea level for a weight of 295 lb- 
including self-contained lubrication 
system, fuel control and engine- 
mounted fuel pump. Guaranteed max- 
imum specific fuel consumption is 
1 .00 lb./lb./hr. 

Primary aim in the design of the 
SJ132 was to produce an auxiliary lift- 
ing engine with a thrust-weight ratio 
that could not be beaten by any current 
contender, or by any other engine de- 
liverable in the same time period. The 
company says it can make shipments 
within one year after receiving the go- 
ahead order. 

The SJ132 engine is 37 in. over-all 
and has a maximum envelope height 
of 23.61 in. and width of 19.36 in., all 
nominal cold dimensions. (Nominal 
cold dimensions specify the size of the 
engine under standard conditions: it 
grows, as do all jet engines, when it 
is hot and running.) 

The SJ 132— and its still-secret sis- 
ter. the SJ1 33-are considered as mem- 
bers of the company's J85 family (AW 
Apr. 17. p. 131). The new lift engines 
use basic J85 gas generator components: 
specifically, the SJ132 has a J85-GE-7 
front end and a J85-GE-5 hot end. 

The company engineers started with 
the engine configuration of the -7. 
the high-altitude missile engine used in 
the McDonnell GAM-72A Quail. The 
high-altitude ethylene oxide starting 
system was removed and the oil tank 
sliape was changed to reduce its en- 

I lot end of the f85-GE-5, an after- 


burner engine now installed in North- 
rop T-3S trainers and the Radioplane 
Q-4B supersonic drones, was adapted to 
the SJ132. Turbine outlet temperatures 
have been increased by about 40F over 
the values for which the J85-GE-5 was 
cjualificd in 1 50-hr. testing. 

Changes in engine components have 
been almost unnecessary; lubrication 
system scavenging is one area which had 
to be worked on. because of the unique 
problem imposed by vertical operation. 

Engine can provide bleed air up to 
10% of the mass flow, for operation of 
jet reaction control systems on VTOL 
vehicles. 

Air-impnigemcnt starting is used, 
with a standard MAMA start cart sup- 
plying the air to turn over the turbine. 
The SJ132 may be started either in 
the vertical or horizontal position, may 
be turned from either position when 
running and may be operated at any in- 
termediate position. 

Proving Concepts 

SAED engineers believe that the big- 
gest advantage of the SJ132 program 
is that it supplies a lift engine now for 
proving or evaluating some of the con- 
cepts in the VTOL field. They point 
out that many basically good ideas have 
suffered in the past because of the lack 
of a high enough thrust-weight ratio 
powcrplant to do the iob properly. 

They contrast the performance of one 
such vehicle, the deflected-jet Bell X- 
14A vehicle, now on flight status with 
National Aeronautics and Space Admin- 
istration. The X-14A. re-engined with 
a pair of J85-5 engines without after- 
burners— which have a substantially 
lower thrust-weight ratio than the S) 132 
-has been hovered at 5,000-ft. altitude. 
In its previous configuration with the 
original powerplants. such performance 
was impossible. 

Because conceptual application as an 
auxiliary engine is a major one envi- 


sioned for the SJ132, the engine is 
currently considered as a 50-hr. power- 
plant. 

Current GF. timetable for the SJ132 
schedules parts production for six 
months after the go-ahead. At the 
nine-month marker, qualification tests 
and vertical demonstration would be 

Shipment of engines would start 
one year after the go-ahead. 

This means, of course, that there is 
no such thing right now as a tangible 
SJ132 engine. But all the compo- 
nents arc tangible and not only in ex- 
istence, but in high-rate production. 
About 80 JS5 cngines-half and half 
-5 and -7 models— leave the Lvnn plant 
every month. 

Standard components could be pulled 
out of these lines, modified where nec- 
essary and assembled into a batch of 
SJ 1 32s for qualification runs. 

Program costs have been estimated in 
the area of a few hundred thousand 
dollars, says one GE engineer. For this 
price, the customer could start the 
assembly line and have a few engines to 
test for himself. 

Total engine time logged on the J85 
family stands now at about the 30,000- 
hr. mark. From now on, time will ac- 
cumulate at a high rate, as Air Training 
Command begins to rack up long hours 
on its Northrop T-38 Talons. But at 
this stage, there is enough time on 
the J85 engines to make engineers feel 
confident that nothing unusual will 
crop up during runs of the S) 1 32. 

''There's nothing left to do now but 
assemble and test the engine," said an 
engineer, "and we'll do that and deliver 
it to you in one year at the most. You 
won't get any other lift engine from 
anybody anywhere at a better thrust- 
weight ratio before that time, and we 
think yon Won't be able to get a better 
one for a long time after that one 

GAO Urges Aircoacli 
For Contractor Travel 

Washington— General Accounting 

Office has recommended that Defense 
Department issue instructions to all 
defense contractors and subcontractors 
urging that aircoacli travel be used 
whenever practical and that “reason- 
ableness or travel costs will be consid- 
ered in the negotiation of contract 

Reporting on the use of coach travel, 
GAO said it had found some contrac- 
tors who had voluntarily adopted poli- 
cies encouraging employes to use coach 
flights. It added that 'he extent of 
savings stemming from this move is 
“indicated by the combined savings of 
more than SI million experienced in 
1960 by only two contractors." 
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Defense Lists 100 Top 1960 Contractors 


Washington— Aerospace and elec- 
tronics companies continue to dominate 
the list of the top 100 defense contrac- 
tors, which won 73% of the S21.6 bil- 
lion in military prime contracts awarded 
in 1960. 

The roster includes 61 companies in- 
volved in prime contract work on re- 
search, development and production of 
aircraft, missile systems or electronics. 
There arc seven new companies in this 
category on the calendar 1960 list, and 
eight aerospace and electronics com- 
panies which were on the 1959 list 
tailed to win enough contracts to be in- 
cluded in 1960. 

The top 100 companies' share of 
total contracts increased from 74% in 
195S and 73.2% in 1959 to 74.6% last 
year. The Defense Department attri- 
butes this rise to mergers and acquisi- 
tions which consolidated the defense 
business of several firms. Two examples 
are Textron's purchase of Bell Aircraft 
Corporation's defense business and the 
merger which produced Ling-Tcmco 
Electronics. 

The top 100 companies and their 1 35 
subsidiaries received SI 6.148 billion in 
1960 military prime contract awards 
worth SI 0,000 or more. Defense 
awarded a total of S21.643 billion in 
contracts of this type last year. Ilie 100 
companies arc: 

Millions Percent 


Coinitanles Dollars Total 





DESIGNERS 

ENGINEERS: 


new data on flexible 
high temperature 
resistant wire and 
cable for hypersonic 
vehicles. 


Here’s the latest on the 
HOTELEC WIRE PROGRAM 
nmu . n for continuous operation at 
650°F, 850°F and 1,000°F! 
Write to: 


THE LEWIS ENGINEERING company 
NAUGATUCK, CON N ECTICUT 


AVIATION 
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FINANCIAL 


Aerospace Firms last Officers’ Salaries 



AMC Contracts 




A FEEDBACK SERVO VALVE 
WITHOUT SPRINGS OR LEVERS 

■ Unity coupled Hydromechanical Feedback 

■ High Null Accuracy ■ Only 2 moving parts 

■ Large, full opening, shear-seal orifices 





New Offerings 

Thompson Ranio Wooldridge, Inc., 
Cleveland, Ohio; principal business of 
the company and its subsidiaries is the 
performance of research, consulting and 
advisory services and the manufacture 
and sale of products in the missile, 
space and electronics fields, and the 
manufacture and sale of aircraft compo- 
nent parts and auxiliary equipment, 
largely for aircraft engines, a wide range 
of engines and other parts for automo- 
biles, trucks and tractors, and miscel- 
laneous other products. Offering is 
525.000,000 of 25-year debentures due 
1986, for public sale; interest rate, pub- 
lic offering price and underwriting 
terms to be supplied by amendment. 
Proceeds will be added to the com- 
pany's general funds; the company 
plans initially to reduce its presently 
outstanding V Loan borrowings by sub- 
stantially the same amount. 

Power Designs, Inc., Wcstbury. 
N. Y„ engaged in the design, manu- 
facture and sale of power supply equip- 
ment for the conversion of commercial 
a.c. power into precisely controlled 
voltages and currents necessary for ac- 
curate and reliable operation of com- 
plex electronic equipment. Offering is 
500,000 shares of common stock for 
public sale at $2 per share; offering to 


be made on an all-or-nonc basis. Pro- 
ceeds will be used to retire a bank loan 

(5100.000) ; to expand research and 
development activities (S50.000); for 
internal plant expansion for production 

(51 00.000) and to provide additional 
office space (525,000); to establish a 
reserve for property acquisition (SI 40,- 
000); to supplement working capital 
and provide funds for expanded activity 
on the West Coast and possibly into 
Canada and Europe. The company has 
an option to purchase its plant and 
adjacent property, now under lease. 

Bristol Dynamics, Inc., Brooklyn. 
N. Y„ engaged in designing, engineer- 
ing. manufacturing, producing, and sell- 
ing electrical and mechanical assem- 
blies, electronic and missile hardware 
components and systems, and special 
tools and fabrications. Offering is 100,- 
000 shares of common stock, for public 

basis; 70.000 shares are to be offered 
by the company, and 50.000 outstand- 
ing shares by Melvin D. Douglas, presi- 
dent. Of the proceeds from the com- 
pany's sale of additional stock, 5100,000 
will be used to pay a bank loan; SI 00,- 
000 to expand inventory and purchase 
raw materials: 5100,000 to acquire new 
and larger facilities for the business; 
S50.000 for research and development; 
the balance for working capital. 


Clifton Precision Products Co., Inc., 
Clifton Heights, Pa., engaged in the 
design, development, production and 
sale of synchros, instrument servo- 
motors and certain servo-mechanisms 
for use primarily in aircraft and missiles. 
Offering is 60,000 outstanding shares 
of common stock, for public sale by the 
holder thereof, John P. Glass, company 
president; offering price and underwrit- 
ing terms to be supplied bv amendment. 
Glass owns 285,500 shares (67.9%) of 
the outstanding stock; sale of the 60,000 
shares will reduce his interest to 53.5%. 

Decitron Electronics Corp., New 
York. N. Y„ engaged in designing, en- 
gineering. manufacturing and selling 
electronic equipment for the U.S. gov- 
ernment. Offering is 50,000 shares of 
common stock for public sale at S2 per 
share: 30,000 shares are for sale by the 
company and 20,000 outstanding shares 
by the present holders thereof. Of the 
rocccds from the company's sale. S50,- 
00 will be allocated to research and 
development, and the balance to gen- 
eral working capital. 

Frontier Airlines, Inc., Denver, Colo., 
engaged in the transportation of pas- 
sengers. property' and mail; it serves 66 
cities in 11 states. Offering is 250.000 
outstanding shares of common stock for 
public s;ilc by present holders thereof. 


BAR-X-SEALS EVERYTHING 

AT TEMPERATURES FROM -400° F TO +1500° F! 

ANY FLUID — GAS — FUELS— WATER — LIQUID METALS-CRYOGENIC FLUIDS -CORROSIVE FLUIDS 
ANY SYSTEM-HYDRAULIC-PNEUMATIC-VACUUM-CRYOGENIC-NUCLEAR 



X 


NO CATASTROPHIC FAILURES 
INFINITE STORAGE LIFE 
UNPRECEDENTED SERVICE LIFE 

Eliminates critical downtime ■ Very high and very 
■ Easy, foolproof installation (not a mechanism) 
non contaminating ■ Stable, symmetrical design 


V/Ujgins 
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KEARFOTT developed 
and now produces 

precision floated gyros 
for the 

Atlas missile. 


Engineers: Kcarfott offers challenging 
opportunities in advanced component and 
system development 


KEARFOTT DIVISION 

Little Falls, New Jersey 



GENERAL PRECISION. INC. 

Other Divisions: GPL.Librascope. Link 
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SYSTEMS IN "SPACE” 


Here is the most recent ol a number of major investments 
Janitrol has made in production and testing for the space age. 
To test cryogenic components and systems we have just com- 
pleted this versatile facility— one of the few of its kind capable 
of handling liquid hydrogen. 

The test chamber is a 500-gallon Dewar, 6-feet deep, 4-feet 
in diameter designed to accept components of the same size. 
The supply Dewar has a capacity of 5000 gallons. 

The test Dewar may be used for either static or dynamic 


testing under cryogenic temperatures within a pressure range 
from 1 psia to 75 psia, made possible by incorporating 2000 
cfm continuous vacuum pumping capacity into the system. 
This permits testing with a multitude of flow rates and pressure 
conditions simulating near “space” conditions. Complete in- 
strumentation includes recording all parameters on a common 
time base. 

Consult your Janitrol representative on your next requirement 
for cryogenic hardware and systems. 


J fKMITFIO I- 

A division of Mldland-Koas Corporation 


heat exchangers • pneumatic controls • cryogenics • duct couplings • combustion equipment • ground support 

HOME OFFICE: 4200 Surface Road. Columbus, Ohio; • DISTRICT OFFICES: FT. WORTH, 2509 W. Berry St. • LOS ANGELES, 6214 W. Manchester Ave. 
ARDMORE (Phlla.) Suburban Square Bldg. • WEST HARTFORD, Conn., 1007 Farmington Ave. • WASHINGTON D. C„ 4606 East-West Highway 


78 


BUSINESS FLYING 



Saab Reveals Entry in Twin- Jet Market 


By Edith Walford 

Gcneva-Svvcdcn’s Saab Aircraft Co., 
with a long history as a designer and 
producer of military aircraft, plans to 
break into the multi-purpose, twin-jet, 
light-aircraft market by early 1963. 

The Swedish company exhibited a 
model of its first prototype Saab 105, 
an all-metal, liigh-wing, four-to-fivc-scat 
jet transport, at the recent Paris Inter- 
national Air Show (AW June 19. p. 
118). 

Tile Saab 105 is a company-financed 
venture initially designed to meet Swed- 
ish air force requirements for an in- 
termediate and advanced trainer. Saab 
hopes to make it a successful com- 
mercial venture as well. The Swedish 
air force will receive some of the first 
production units during 1963. 

Capable of carrying 1.550 lb. of 
armament externally, the military ver- 
sion also c-.in be used as a light ground 
attack aircraft. Other basic design 
studies include versions for liaison, 
business flying, reconnaissance, map- 
ping and ambulance purposes. 

The tricycle landing gear of the Saab 
105 consists of a hydraulically steerable 
nosewheel which retracts forward into 
the fuselage and two main wheels which 
retract into the center fuselage section. 
It is fitted with single disk brakes, and 
an anti-skid warning device can be in- 
stalled as an optional extra. 

The wing is of stressed skin construc- 
tion with two continuous spars. The in- 
ner space between the spars accommo- 
dates integral fuel tanks with a total con- 
tent of 370 gal. The lower wing surface 


has six armament attachment points. 

'The fuselage is of light-metal, 
stressed-skin construction. The cabin is 
pressurized and located ahead of the 
wing in the forward fuselage section. 
Large, curved acrylic glass windows al- 
low good forward and side vision and 


the canopy is operated bv an electric 
actuator, but also can be opened 
manuallv. The standard military trainer 
version accommodates two passengers 
sidc-bv-side in the cockpit, but two 
additional seats or a bench can be in- 
stalled immcdiatclv behind the pilot's 


Saab 105 Specifications 


(fright (from ground tc 
Wheel track 
Wheel have 


8.1 ft 
6.7 ft. 
12 9 ft. 


Front scat -1.08 ft. 

Rear seat 4.2 ft. 

WEIGHTS (military version) 

Empty weight including two pilots' seats 4,400 lb. 

Equipped weight 4,675 lb. 

Takeoff weight 6.609 lb. 

PERFORMANCE 

'Takeoff distance (50-ft. obstacle) .2,130 ft. 

[.ending distance (50-ft. obstacle) 3.180 ft. 

Sea-level rate of climb (at takeoff tbtusf) 4.700 fptn. 

On single engine 1.550 fprn. 

Service ceiling (at uuvinmnt continuous thrust! 43.300 ft. 

On single engine 25.000 ft. 

Top speed (at takeoff thrust) 900 mpli. 

Normal cruise speed 400 mph. 

Stall speed 95 mph 

Range at normal cruise speed 1.450 mi. 

Furl capaeitv . 370 U S. gal. 

POWER PI. AVI- 

Two Turboincca turbofan engines of 1,540 lb. thrust each. 
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THE FIRST SATELLITE RENDEZVOUS AND INSPECTION SYSTEM 


...now underway at RCA Burlington 

RCA has recently received the prime contract 
for the most complex satellite system yet 
created. The program is being carried out in the 
Boston area — at RCA’s Burlington facility. 
RCA will develop the complete final stage vehi- 
cle to inspect unidentified satellites. 

For this challenging undertaking RCA requires 
top electronics men— men who can combine 
vast technical knowledge with creative imagi- 
nation. Specifically, the need is for missile and 
electronics engineers, mathematicians, and 
physicists who can move ahead in any of the 
following technical fields: 

Propulsion Infrared Systems 

Systems Integration Radar Systems 
Inertial Guidance Ground Support Equipment 

Systems Test and Checkout 
Reliability and Quality Assurance 




To arrange a confidential interview 
with engineering management, 
please contact: 


Mr. John E. McManus, BRowning 2-1500 
Radio Corporation of America, Dept. U-4G 
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the aircraft i 
tional radio 


crew training purpose's, 
m be supplied with op- 
md/or full navigational 


make room for a stretcher. The- medi- 
cal attendant then occupies the left- 
hand rear seat. When used for map- 
ping or reconnaissance work, cameras 
can be installed in the fuselage floor or 
in under-wing pods, leaving ample room 
in the cabin for a crew of three. 

As a light ground attack aircraft with 
a 1,550-lb. load of armament and 
sufficient fuel for a sea-level combat 
radius of 100 mi., takeoff and landing 
runs of the Saab 105 are about 2,000 
ft. Maximum radius of action at sea 


level with the same load of armament 
and a reserve supply of fuel is approxi- 

The "aircraft, which is controlled 
by a conventional stick in standard 
versions, can be fitted with a control 
wheel. 

New Fan Engines 

It will be powered by two new 
Turbomcca turbofan engines each rated 
at 1,540 lb thrust. The new engine is 
based upon the Turbomcca Bastan 
turboprop power unit. Hie major 
change in design, according to Saab, 
will be the installation of a front fan. 
The new engine currently is being de- 
veloped by the French company and is 
scheduled for delivery to Saab by late 
1962. 

Engines are mounted underneath 


the wing section, one on either side of 
the fuselage. Power output of one of 
the engines is estimated to be sufficient 
for takeoff should the other fail. The' 
Saab 105 is capable of up to six hours' 
continuous flight; its maximum range is 
given as approximately 1,450 mi. at 
normal cruise speed. Estimated top 
speed is 500 mpli. at takeoff thrust: at 
26,000 ft., maximum continuous cruise 
speed is 450 mph. 

The standard version is expected to 
sell for around $210,000 including a 
full instrument panel. Radio equip- 
ment. however, is optional and extra. 
This figure, in addition to low operat- 
ing costs, is a feature which the com- 
pany hopes will add to the aircraft’s 
general sales appeal. 

PRIVATE LINES 


Downer Aircraft Industries’ refined 
Bcllanca 260A is scheduled to roll off 
the production line early in August. 
Production of the last Bellanca 260 
models is being phased out. Four 260As 
are scheduled for production in August, 
six in September, eight in October, with 
a level of 10 a month to be reached 
in November. Aircraft modification in- 
cludes increased roominess, improved 
visibility, better ventilation and heat- 
ing, new instrument panel arrange- 
ment, new design for both exterior and 
interior, and a cleaning-up of exterior 
surfaces and control surface mating. 

Working agreement between Mor- 
anc-Saulnier Aircraft Corp., France, 
and Colcton Aircraft Corp., Morton 
Grove, 111., P.M. Coleman, president, 
for the assembly and distribution of 
the Rallyc single-engine lightplanc in 
the U.S. (AW Mar. 20, p. 96) has 
been terminated. 

Avco Corp.'s Lycoming Div., Strat- 
ford. Conn, has completed the first test 
run of a new turboprop engine rated at 
2,535 eshp. Engine, designated 
LTC4G-3, utilizes a split-power gear 
which transmits one-third of input 
power to the propeller shaft through 
the first stage reduction gear, while two- 
thirds are transmitted by the second 
stage reduction gear. Gear is integrated 
in the front of Lycoming's T55-L-5 en- 
gine. Weight, including gear system, is 
795 lb. 

Federal Aviation Agency is surveying 
medical and related emergency facilities 
of civil airports throughout the U.S. in 
line with its responsibilities to promote 
civil aviation and aviation safety. Areas 
to be reviewed by a four-man survey 
team will cover available manpower and 
hospital facilities at the airport as well 
as over-all medical facilities, and other 
health and welfare facilities for passen- 
gers, air crews and airport workers. 
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0 ELECTRONICS 


17 reasons why you get 
highest reliability with 
G-E Five-Star tubes 

In industrial and communication equipment— critical sockets 
where there can be no compromise with electronic tube per- 
formance— you can depend on the proven reliability of G-E 
Five-Star tubes. Let these 17 features of a typical Five-Star 
tube tell you why: 

O Stem design minimises welds— fewer points of possible failure- 
less chance of short-causing particles from weld splash. 

0 Passive cathode alloys assure reliability and long life in 
low-duty cycle circuits where interface tends to develop. 
© Pins are annealed to prevent glass strain at socket insertion. 
© Short, sturdy cages increase rigidity of lube structure. 

O Two mica spacers, with additional anti-leakage slots, brace 
internal parts, provide superior inter-element insulation 
and improve vibration characteristics. 12 or 16 contact 
points give firmer fit between bulb and mount 



and guides flash to avoid inter-element leakage 
@ A getter flash shield improves initial leakage characteristics 

O U-bolt construction through top and botton 
micas firmly secures the cage assembly 
Q Folded heater design proved most reliable under shock, vibratioi 



® Cataphoretic coating of all heater bends after forming 
insures complete heater-cathode insulation 

© Smooth grid legs prevent a "sawing" action on the i r‘— 
reducing grid vibration and microphonic n 

© Critical grids are plated with gold 
silver to minimise grid emission 
© Lead glass stems help ward off glass electrolysis 

© Controlled inside diameter on bulbs improves 
vibration and microphonics 

© Low thermo-conductivity cathode ta 
prevents terminal heat loss 

© Outside diameter and density of cathod 
coating is statistically controller 


G-E Five-Stars are not tubes selected from standard receiving types. 
Their high reliability is a result of these special design features, 
special manufacturing processes, special tests, and stabilizing 
periods which may even exceed 200 hours of full-voltage operation. 
Order G-E Five-Star tubes from your General Electric tube distrib- 
utor. He has them in stock. General Electric Company, Distrib- 
utor Sales, Room 7150A, Owensboro, Kentucky. 


Progress Is Our Most Important Product 


GENERAL 



ELECTRIC 



SAFETY 


CAB Accident Investigation Report: 

Excess Yaw Cited in 707 Peconic Crash 


At approximately 1641 c.d.t.. Aug. 15. 
1059, an American Airlines Boeing 707, 
N 751 4A. crashed and burned in an open 
field approximately three miles northeast 
of Peconic River Airport, Calverton, Long 
Island. New York, during a training flight, 
All five crew members, which included one 
captain-instructor, two captain-trainees, one 
flight engineer-instructor, and one flight 
engineer-trainee, were fatally injured. 

Tire Board believes the accident was 
caused by the failure of the crew to recog- 
nize and correct the development of exces- 
sive yaw which resulted in subsequent loss 
of control. The unintentional maneuver 
which followed occurred at too low an alti- 
tude to permit complete recovery. 

Subsequent to the accident, the Federal 
Aviation Agency discontinued the require- 
ment that Boeing 707 aircraft make actual 
landings with simulated failure of 50% of 
the power units concentrated on one side 
of the aircraft during training flights, type 
ratings, and proficiency checks. These 
maneuvers may now be simulated at an ap- 
propriate higher altitude. 

On Feb. 5. 1960, Boeing Co, issued 
a service bulletin approved bv the FAA 
for an improved rudder modification which 
adds boost power to the wider ranges 
of directional movement, and gives in- 
creased control capability at low airspeed and 
minimum gross sveight. This modification 
also replaces the original nidder with an 

Investigation 

On Aug. 15. 1959. Boeing 707-125, 
N 7514A, which had been regularly used 
for nonstop aircarricr flights between Los 
Angeles and New York, was scheduled for 
two training flights. 

Following completion of the first morn- 
ing training flight, a turnaround check seas 
accomplished and several minor discrepan- 
cies were corrected. In order to bring the 
total fuel to 84.000 lb.. 10,647 gal. were 
added. The engine oil and water tanks 
were serviced to the required capacities. 

Jet transition training flight 514 was dis- 
patched with Capt. Harry C. Job as cap- 
tain-instructor. Capts. Fred W. Jeberjahn 
and William T. Swam as captain-trainees. 
Flight Engineer Arthur Anderson, flight 
engineer-instructor, and Flight Engineer Ed- 
gar Allen Freeman, flight engineer-trainee. 
At departure Capt. leberjahn occupied the 
captain’s seat. Capt. Job occupied the first 
officer's seat. Capt. Swain was in the second 
officer's seat. Flight Engineer Freeman 
occupied the engineer's scat, and Flight 
Engineer Anderson was in the jump seat. 
The aircraft took off from Idlewild Inter- 
national Airport at 1 540', with a gross 
weight of 201.410 lb. The VFR flight plan 
was direct to Fire Island, then V-16 to Pe- 
conic River Airport. 

Training flight 514 accomplished higli- 

'All times are Rastern Daylight baaed on 


altitude airwork after takeoff to permit 
sufficient fuel burnoff for airport transition 
training which was planned at Peconic River 

Subsequent to the departure of flight 
514. two company radio contacts were made 
with the aircraft. One contact obtained an 
Idlewild e.t.a. of 1830 from the crew. At 
approximately 1517 company advised the 
flight that N 7514A was being considered 
for use on trip No. 7, a New York to Los 
Angeles nonstop flight. A communication 
from the flight stated that the aircraft would 
probably need a tire change prior to sched- 
uled operations. 

Peconic River Airport at Calverton, Long 
Island, is used by American Airlines and 
other air carriers as an outlying airport for 
conducting jet transition training. Tower 
personnel are employed by the Grumman 
Aircraft Engineering Corporation. 

Excerpts from the Peconic River tower 
log indicate that training flight 514 was in 
the Peconic area from 1511 until the acci- 
dent occurred. During this time the crew 
for flight 514 accomplished several maneu- 
vers. including full-stop landings, crosswind 
landings and takeoffs, a high off-set ap- 
proach. simulated enginefs) out landings, 
and a no-flap aborted approach to landing. 

The Peconic River tower controller testi- 
fied the aircraft did not retract its landing 
gear following the last aborted approach to 
landing on Runway 23 but continued in the 
traffic pattern at an estimated altitude of 
from 1,000 to 1,100 ft, 'Die crew reported 
on left base leg for Runway 23, was given 
clearance to land, and was informed that 
the wind was from 230 deg. at 10 to 15 kt. 
The last communication from the crew was 
the acknowledgement of landing clearance 
and wind information, at which time noth- 
ing of an unusual nature was reported. 

Several eyewitnesses near the impact 
area were accustomed to the presence of 
Boeing 707 aircraft in the air over their 
homes or property. Immediately prior to 
the accident, a considerable number of 
these witnesses observed N 7514A and they 
were of the opinion that the aircraft was 
lower than usual, slower than usual, and 
making less noise than usual. Some wit* 
nesses observed smoke coming from the en- 
gines on one side of the aircraft prior to 

Eyewitnesses positioned along the landing 
pattern flight path observed the aircraft Hy- 
ing in a northerly direction on its down- 
wind leg. N 7514A was observed to turn 
on the base leg to a northwesterly direction. 
At this time the aircraft was estimated by 
witnesses to be at various altitudes of from 
600 to 1.000 ft. As it approached the ex- 
tended centerline of Runway 23 it made 
a left bank, steepening to approximately 45 
deg. Tlic aircraft was then observed to re- 
cover immediately to level flight and to begin 
a bank to the right which became pro- 
gressively steeper. Tile right bank contin- 
ued until the aircraft was inverted, at which 
time the nose dropped and a yaw to the 


left was observed. N 7514A then continued 
to roll to the right in a nosedown configura- 
tion. variously described as from 30 deg. to 
vertical. The aircraft emerged from the 
right bank with the wings level, approxi- 
mately 20 deg. to the left of the course 
from which the maneuver started. 

Investigation revealed the aircraft struck 
the ground in a wings-lcvcl attitude, in a 
nearly stalled condition, yawed to the left 
approximately 12 deg., with considerable 
and nearly symmetrical power. The atti- 
tude was approximately 12 deg. nosedown 
but the angle of impact, which w*as the 
result of sink rate, was approximately 26 deg. 
A severe kerosene-fed lire followed impact. 
Weather at the time was good and not a 
factor in this accident. 

One eyewitness, a private pilot, was fly- 
ing a J-3 Cub airplane and was practicing 
takeoffs and landings from a small field lo- 
cated approximately one-half mile from the 
impact site. This witness testified that he 
was flying his airplane on a southbound 
heading at an altitude of approximately 
300 ft. when lie observed the Boeing 707 
to his left at an estimated altitude of 600 ft. 
lie observed the 707 start a shallow turn to 
the left (south) and estimated the separa- 
tion between the two aircraft as approxi- 
mately 800 to 1.000 ft. He testified that 
he did not feel concerned about the possi- 
bility that the two aircraft were on a colli- 
sion course and believed no evasive mancu- 

N 7514A crashed and burned in a nearly 
level potato field approximately three miles 
northeast of the Peconic River Airport. The 
wreckage area was confined to approximately 
the wing span of the aircraft in width and 
1 1 times the length of the aircraft, with a 
few components strewn in the direction of 
travel nearly 500 ft. from the point of ini- 
tial impact. 

The fuselage broke up into small sections 
at impact; the sections below the floorlinc 
were compressed front to rear and were 
shorn rearward. Nearly all of the fuselage 
sections forward of the rear passenger load- 
ing door were consumed by fire. No sem- 
blance of a recognizable cockpit or passenger 
cabin remained; the identifiable pieces from 
both were scattered throughout the wreck- 
age area. 

The wing outer panels broke off just in- 
board of the outboard nacelles and were 
partially consumed by fire. The inboard 
panels were broken into several sections with 
the upper skin sections receiving less heat 
damage than the lower sections. 

The horizontal tail surfaces remained at- 
tached to the tail cone and received rela- 
tively little impact damage and no fire dam- 
age. The vertical fin and the rudder broke 
from the fuselage but were intact except 
for fire damage and secondary impact dam- 
age near the tip. Ground impact was along 
a direction of approximately 282 deg. mag- 

Investigation also revealed the landing 
gear was fully extended and that all sec- 
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Ask anyone, 
anyone 
you’re trying 
to sell in the 
aerospace market, 
what publication 
he reads and 
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Aviation Week 

...d Space Technology 
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Boeing Builds Qantas 707-1 20Bs 

Throe Booing 707-120BS move down filial assembly line in Renton. Wash. Qantas Empir 
Airways. Ltd., will take delivery by September. 


lions of the wing flaps were extended ' 
deg. at impact. The leading edge flap sec- 
tions were found in the fully extended 
position. All flight control surfaces were 
accounted for in the wreckage lint their 
positions at impact coidd not he established. 
The stabilizer was set at approximately 1 - 
units of noscup trim and the rudder and 
aderon trim spirals indicated approximately 
neutral trim at impact. 

Flight Control Failure 

Attempts were made to determine 
whether there had been a flight control fail 

the aircraft's flight control system between 
the flight control surfaces and the cockpit 
were so badly destroyed bv impact and 
subsequent fire that their condition print to 
impact could not be established. No indica- 
tion of any pre-impact malfunction, failure, 
or unairworthy condition could be found in 
an examination of those flight control com 
ponents that withstood impact and the sub- 
sequent fire. 

Tlie four Pratt & Whitney. Model 
JT5C-6. turbojet engines were found com 
plctclv detached from their respective p\ ■ 
Ions. Nos. 1, 2, and 4 engines were found 
just forward of their initial point of contact 
and they were inclined, forward end up. 
about 50 deg. with their compressor ends 
resting on the forward edges or the engine 
impact holes. 

These engines had rotated ahout their 
longitudinal axes in a clockwise direction 
by approximately the following amounts: 
No. 1. 15 deg.; No. 2, SO deg.; No. 4. 45 
deg. No. 5 engine lay upside down about 
50 ft. ahead of the location of its initial 
ground contact. All fire damage to the en- 
gines occurred after impact. Except for 
No. 5 engine, which lay in a general ground- 
fire area, fire damage was localized and 


fuel lines, fuel pumps, and fuel control. 

The engines and accessories were shipped 
to the American Airlines shop at I nlsa. 
Okla.. where they were disassembled. No evi- 
dence of operational failure or distress was 
revealed during the disassembly and exami- 
nation. All engines were producing appre- 
ciable power at impact. Nos, 5 and 4 engines 
were more severely damaged by rotational 
interference than were Nos. I and 2, F,n- 
gme instrument readings obtained were so 
variable that no pattern could be estab- 
lished; however, the oil temperature gage 
readings were No. 1. 105 deg. C.; No 2. 
105C.: No. 5. 70C.: and No. 4. 74C. 

The hot sections of all engines were free 
of any evidence which would have indicated 
they had been subjected to over-tempera- 
tures Bearings of all engines were normal 
except for damage resulting from impact 
loads and the drying effects of heat from 
the ground fire. 

Maintenance records were reviewed; noth- 
ing of an unusual nature was found. 

N 7514A was equipped with a Lockheed 
Aircraft Service. Inc., flight recorder in 
accordance with Sec. 40.20S of the Civil Air 
Regulations’ The record made by this in- 
strument provides information enabling re- 
construction of the complete flight path. 
The flight parameters are recorded by styli. 
which are mechanically linked to sensors and 
move vertically across a foil tape. As the 
aluminum alloy foil is fed past the recording 
styli. lines arc embossed on the surface. One 
spool will accommodate approximately 101) 
ft. of foil, which allows approximately 150 
hr. of recorder operating time. 

19, 500 lbs. maximum certificated takeoff 



The flight recorder installed in N 75I4A 
was a model “C" recorder. Serial No. 107, 
and was certified as meeting Federal Avia- 
tion Agency' Technical Standard Order 
C-51. It was severely damaged by crushing 
and fire; however, most of the recorder 
mechanism was functional. 

The recorder was opened at the scene of 
the accident and a preliminary reading of 
the data was made by a Board employe. 
Subsequently, the entire flight recorder, in- 
cluding the foil, was taken to the manufac- 
turer where a more detailed reading of flight 
data was accomplished with the nsc of 
precision equipment. Following tlm exami- 
nation by the manufacturer the data tape 
was released by the Board to Boeing Co, for 
further study. The tape reduction data arc 
analyzed under Analysis [below]. 

Flight tests were conducted subsequent 
to the accident wherein a light aircraft and 
a Boeing 707 participated in an exercise to 
determine whether or not the close prox- 
imity of the J-5 Cub aircraft would have 
required evasive action on the part of the 
707 crew. The test was to duplicate condi- 
tions which occurred at the time of the 
accident. Four passes were made in which 
the small aircraft approached the 707 from 
the right on a collision course but slightly 
below the 707. The four passes were con- 
ducted as follows: 

707 altitude J-5 Cub altitude 
1st pass 1.000 ft. 400 ft. 

2nd pass S00 ft. 400 ft. 

5rd pass 600 ft, 500 ft. 

4th pass 600 ft. 500 ft. 

An experimental pilot for The Boeing 
Co. testified that should all control pressure 
be relaxed during an approach maneuver 
while simulating failure of 50% of the 
power units concentrated on the right side 
with landing gear extended and flaps 50 
deg. extended, the Boeing 707 would yaw 
and roll to the right. Approximately five to 
seven seconds would be required to stop the 
roll before the aircraft reached a 90-dcg. 
bank. Recovery could be accomplished by 
applying full opposite aileron and rudder and 
reducing power on all engines. During such 
a maneuver, the pilot stated, the aircraft 
could lose as much as 600 ft. of altitude. 

At the time of the accident, training 
flight 514 was accomplishing airport transi- 
tion maneuvers at the Pceonie River Airport. 
Following a no-flap aborted approach land- 
ing. the aircraft continued around in the 
traffic pattern with the main landing gear 
extended. Somewhere in the pattern the 
Nos. 5 and 4 engine thrust levers were 
retarded to simulate a multiple engine- 
failure and Nos. 1 and 2 engines were 
advanced to sufficient power to maintain 
an indicated airspeed of approximately 
160 kt. 

Nearly full power would have been re- 
quired on Nos. 1 and 2 engines to maintain 
altitude with gear down and flaps extended 
to 50 deg. The exact point at which power 
was reduced on Nos. 5 and 4 is debatable; 
however, since the oil temperature readings 
for these engines were determined to be 
70 and 74C, respectively, it must be con- 
cluded that power was reduced early in the 
pattern, as evidenced by the engine cooling 
that occurred. 

According to the tape reduction data, the 
downwind leg was made on a heading of 
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approximately 55 deg.; speed was reduced 
from an indicated airspeed of approximately 
200 kt. to 170 kt.; and altitude was de- 
creased from approximately 1.H50 ft. to 
1.700 ft. During the turn to the base leg 
the aircraft descended from 1.700 ft. to 
approximately 1.100 ft. in the turn. The 
base leg was flown on a heading of approxi- 
mately 505 deg., an indicated airspeed of 
approximately 165 kt„ and an altitude of 
approximately 1.050 ft. Acceleration during 
the downwind and base leg was maintained 
at approximately lg. 

Tape reduction data show that the first 
indications of other than nonnal flight began 
about 1 5 sec. before impact. At this time 
the aircraft was pushed over and rolled into a 
left bank. It was time to commence a left 
turn to the final approach and the increas- 
ing compass heading, due to gyro gimbai 
error, shows the roil which was also veri- 
fied by witnesses. 

At this point the aircraft yawed rapidly 
to the right. The yaw angle lias been esti- 
mated as high as 17 deg., which is well be- 
yond the 11- to 14-dcg. angle that can be 
successfully controlled with full opposite 
use of the lateral control devices. 'Flic 
crew, for some unknown reason, failed to 
recognize and correct the development of 
this yaw and the aircraft continued to roll 
to the right. 

When the aircraft passed the 90-deg. bank 
position, it was yawed right approximately 
20 deg., resulting in approximately a 50-dcg. 
nosedown attitude. The yaw was at its maxi- 
mum angle and the roll rate had reached 
approximately 40 deg. per sec. 

As the aircraft passed the inverted posi- 
tion the yaw angle was reduced consider- 
ably. indicating that some corrective action 
had been taken in the form of advancing 
the thrust levers on Nos. 5 and 4 engines 
and applying full left rudder and aileron. 
Positive acceleration was held at I i to ljg. 

As the aircraft passed the 270-deg. roll 
position it was m a zero saw condition. , 
Acceleration was held at approximately 2g 
which is in the buffet range and is the tight- 
est pullout that the aircraft could make. 
The power was then nearly symmetrical. 

The aircraft struck the ground in a nearly 
wings-lcvcl attitude, yawed to the left ap- 

ncarly symmetrical power. The attitude was 
approximately 12 deg. nosedown hut the 
angle of impact was approximately 26 deg., 
giving a floorlinc angle of attack of 14 deg. 
The yaw and ncarlv-stalled condition indi- 
cated on the flight recorder trace were veri- 
fied by the ground impact marks at the I 

There was no control or actuator position 
hv which pow-cr being produced at impact 
could he determined. I he energy expended I 
in halting rotation of the engines, as evi- 
denced by the extent of damage from rota- 
tional interference, was the primary means 
of determining the approximate power at im- 
pact. Rotational damage indicated all en- 
gines were producing appreciable power at 

impact. 

Unstacking of the N, compressors of 
Nos. 5 and 4 engines suggests slightly more 
power was being produced by these engines 
than Nos, 1 and 2. However, the readings of 
the four oil temperature gages indicated more 
power was being produced by Nos. 1 and 2 
engines than by Nos. 5 and 4. This apparent 
conflict of factual evidence would be logical 


if. at the start of loss of control, while 
operating with Nos. 5 and 4 engines reduced 
to idle thrust their power levers were ad- 
vanced quickly to the full-thrust position. 

'Ihe higher power established by advanc- 
ing the thrust levers would not be reflected 
on the oil temperature gages during the 
elapsed time to ground contact. In view of 
the relatively low altitude at which control 
was lust, it is concluded that this sequence 
of events occurred. 

Additional Factor 

Another factor in this accident was the 
delay in acceleration time of jet engines after 
thrust lever advancement. 'Hie delay in en- 
gine acceleration from idle to full power 
could be as high as six seconds. The Boeing 
Co. recommends that all thrust levers be 
retarded immcdiatclv in case of any out-of- 
control situation and thrust levers then lie 
advanced on all engines together. 

The tolling maneuver could have been 
stopped rapidly bv reducing power to en- 
gines Nos. 1 and 2, since the yawing forces 
and the high unequal rudder forces w-ould 
have been eliminated. However, even had 
this procedure been followed it is question- 
able whether sufficient altitude remained to 

In the flight configuration that had been 
established, the asymmetrical power condi- 
tion would tend to create vaw to the right 
and would require the application of oppo- 
site controls, particularly left rudder, to 
compensate for the unbalanced thrust. 

Tlie rudder characteristics of the Boeing 
707 are such that when yaw angles in excess 
of approximately 10 deg. arc attained, the 


50 ft. lengths can be fabricated! 
Polyethylene is easy to clean and is 
highly resistant to the effusion of 

1. Braid and spiral plies are of 
stainless steel for maximum corro- 
sion resistance. 

2. Neoprene cover to withstand 
rough handling and exposure. 

3. Anchor exclusive stainless steel, 
ductile sleeve swaged couplings are 


rudder effectiveness deteriorates quite rapidly 
with a resultant loss of directional control. 
This can produce a dangerous flight con- 
dition. In order to minimize the probability 
of large yaw angles during flight with both 
engines on one side inoperative, directional 
Control must be maintained with the rudder. 
Excessive aileron or bank angles should not 
be used to maintain directional control. Yaw 
angles of approximately 10 deg. require 
nearly full aileron control to maintain head- 
ing when inadequate rudder is applied. 
There is also a noticeable stiffening of rud- 
der pedal forces during the last two or three 
degrees of rudder deflection. Therefore, the 
pilot must be certain to depress the rudder 
pedal fully whenever a maneuver requires 
full rudder deflection. It is extremely im- 
portant that the employment of rudder be 
positive and properly timed. 

It is apparent that roll due to yaw' resulted 
either from a lack of application of sufficient 
nidder, or an inadvertent release of left 
rudder. Since there is a noticeable stiffening 
of rudder pedal forces during the last two 
or three degrees of rudder deflection, it is 
possible that in this maneuver, where full 
rudder was needed to make the turn to final 
approach with Nos. 5 and 4 engines at idle 
thrust, full left rudder was not utilized. If 
this were the case, a yaw of as much as or 
more than 10 deg. could be brought about 
as the aircraft was banked to the left. Such 
a yaw would produce a violent roll to the 
right due to the aerodynamic response of 
the aircraft to yaw. 

The student might have released the con- 
trols after assuming the instructor was tak- 
ing over to initiate evasive action following 


leak-proof and permanent! Cou- 
plings have 37° female swivel nuts 
to mate with MS33656 fitting ends. 
The Anchor hdp Hose Assemblies 
fully conform to MIL-H-26666A 
(USAF) specifications: Available 
in the -4. -8, -12 size for 4,000 PSl 
W.P. and in the -6 size for 6000 
PSl W.P. Temperature range 
-65°F to +160°F for service with 
any inert gas. Request our new 
MIL-SPEC. CATALOG now! 




HOR Coupling Co. I 


332 North Fourth Street Libertyville, II 



■ 


'Hose Assemblies 
for Aircraft, Missile 
ANCjHOR H.P. Pneumatic Servicing 


high density polyethylene 
inner tube 


AVIATION WEEK, July 3, 1961 










Auxiliary Power Unit Installed in 540s 

Allegheny Airlines’ Convuir 540 turboprop aircraft will be independent of ground support 
equipment after installation of an auxiliary' turbine in the tail. The unit provides 
pneumatic and electrical power for cugiuc warmup, starting, ground air-conditioning or 
heating, and ground checkout of aircraft electrical systems. The power units are produced 
by AiResearch Mfg. Division of the Garrett Corp., Los Angeles. Calif., which first pro- 
duced two similar units for Cunadair 540 Napier-powered Convairs. 



New research and development 
opportunities for 

ENGINEERS 

The Columbus Division 
of North American Avia- 
tion is currently building a 
120-ft. antenna system for 
MIT-Lincoln Laboratory 
under USAF sponsorship. 
This new antenna system, 
located near Tyngsboro, 
Mass., uses an advanced 
design which allows it to be 
tuned to exact pitch. 

Extensive tests are being 
conducted to ensure that 
static and dynamic struc- 
tural deflections of such an- 
tenna systems are kept to 
an absolute minimum to 
ensure the greatest possible 
system accuracy. 

Engineers with advanced 
degrees interested in Re- 
search and Development 
directed to the prediction 
of deflection characteristics 
of such large ground based 
systems under static (iner- 
tial), dynamic (earthquake, 
winds), and thermal loads 
are required immediately. 

Project Engineers arc 
required to assume full 
responsibility for Design 
Engineering of these sys- 
tems to meet extremely 
stringent deflection design 
requirements. 


North American Aviation 
The Professional & Technical 



COLUMBUS DIVISION _A 
NORTH AMERICAN AVIATION 


ing 707 aircraft. 1 8S hr. of which were as an 
instructor. Capt. lob had flown with ap- 
proximately 30 students in the jet transi- 
tion program, 

Capt. William T. Swain, age 40. was em- 
ployed by American Airlines on Sept. S. 
1936. He was promoted to eaptain on Mav 
S. 1940. He held a valid FAA airline 
transport pilot certificate with ratings in 
Convair 240. DC-4. DC 6. and DC-7 air- 
craft. He had a total of 22.498 living hours 
as of Feb. 28. 1959. His latest first-class 
physical examination was taken Feb. 2S. 
1959 Capt. Swain had completed the 
-pedal Boeing 707 ground training courses, 
and accumulated 9:55 hr. pilot time, 14:52 
hr. (training) observation time, and approxi- 
mately 23 hr. (line) observation time in Boe- 
ing 707 aircraft, and had 16 hr. of Boeing 
70/ simulator time. 

Capt. Fred W, leberiahn, age 50. was 
employed by American Airlines on Apr. 22. 
1939. He was promoted to reserve captain 
on Oct. 28. 1941. and to captain on Mar. 
28. 1946. lie held a valid FAA airline trans- 
port pilot certificate with ratings in Cou- 
vair. DC-4. DC-6, and DC-7 aircraft, lie 
had a total of 20.175 flying hours. His latest 
first-class physical examination, taken June 
23. 1959. included a waiver of lenses for 

C ' steal on Julv 11, 1939. Capt. Jcbcrjalm 
completed the special Boeing 707 
ground training courses, had accumulated 
9:10 hr. pilot time. 29:18 (training) obser- 
vation time, and approximately 25 hr. (line) 
observation time in Boeing 707 aircraft, 


and had 19:30 hr. of Boeing 707 simulator 

Flight Engineer-Instructor Arthur Ander- 
son. age 40. was employed by American 
Airlines on Feb, 26, 1940, as an apprentice 
mechanic, lie was promoted to flight engi- 
neer on February 13, 1951, and to flight 
engineer-instructor on Mar. 10, 1951. He 
held a valid flight engineer certificate with 
ratings in DC-6. DC-7, and Boeing 707 
aircraft. He had a total of 5,000 flying 
hours. 149:50 of which were in Boeing 707. 
He had over 164 hr. as a flight engineer-in- 
structor. He completed his last FAA physi- 
cal examination on Jan. 13, 1959. He had 
completed a special Boeing 707 ground 
training course consisting of 152:00 hr. 

Flight Engineer Edgar Allen Freeman, 
age 36, was employed by American Airlines 
on Apr. 11. 1949. as a flight engineer. 
He held a valid FAA commercial pilot cer- 
tificate with instrument rating, and a flight 
engineer certificate with ratings in DC-6 
and DC-7 aircraft. He had over 10,200 fly- 
ing hours as of May 29, 1959. His second- 
class physical examination was completed 
on May 29. 1959. He had completed the 
special Boeing 707 ground training course, 
had performed two periods of Boeing 707 
training, and had accumulated a total of 
7:30 hr, of Boeing 707 aircraft time. He also 
had 19:30 hr. of Boeing 707 simulator time. 

N 7514.A. a Boeing 707-123. serial num- 
ber 17641. was manufactured June 5. 1959, 
It had approximately 736 hr. of flight time. 
'Die aircraft was equipped with four Pratt 
& Whitney turbojet, model JT3C-6 engines. 
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EMPLOYMENT OPPORTUNITIES 




WJiat happens to an aircraft’s many systems when subjected to the 
stresses of low-level flight at high speeds? • • • One of our most important 
current projects is to advance the state of the art for low-level, high-speed 
capabilities of present and future land- and carrier-based aircraft. 
Development activities in this area include ADVANCE CAPABILITY 
RADAR, STRUCTURES. SYSTEMS DESIGN. AERODYNAMICS. AIR 
CONDITIONING, and FLIGHT TEST. • • • If you are a qualified design, 
test, or research engineer with experience in any of these areas, we 
would like to hear from you immediately. For complete information 
about present assignments, opportunities for professional advancement 
and living conditions in Wichita, write in complete confidence to 
Mr. Melvin Vobach, Dept. C 71. Boeing Airplane Company, 
Wichita 1, Kansas. Equal job opportunities for all qualified applicants. 

BOEIA/G W/CffJTA 
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RELIABILITY ENGINEERS 






FOR OPENINGS 
AND GROWTH- 
CHECK CHANCE VOUGHT’S 

AERONAUTICS 
AND ASTRONAUTICS 
DIVISIONS! 
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MOHAWK AIRLINES 
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"SSL," 

ENGINEERS? 
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These two divisions of Chance 
Vought Corporation are expanding 
their activities in a number of 
study and development projects. 
This long-range growth is creating 
new and interesting assignments in 
the following sciences: 
Aerodynamics — Thermodynamics 
Avionics — Astrionics 
Space Technology — Space 
Mechanics 

Conceptual Design — Product 

Communications — 

Instrumentation 
Structures Design — Stress 
Analysis 

Propulsion — Fuel Systems 
Systems Analysis — Systems 
Reliability 

Openings in these fields require a 
degree in Engineering (advanced 
degree preferred) and a mini- 
mum of 3 years’ direct industry 
experience on aircraft and missile 
programs. 

All qualified applicants will be 
considered without regard to race, 
creed, color or national origin. 

Send resume to: 

Professional Placement Office 
Chance Vought Corporation 
P. O. Box 5 907 
Dallas 22, Texas 

CHANCE AN 
VOUGHT V/ 
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ENGINEERS: you can probe 
the propulsion future in 


CONNECTICUT or FLORIDA 
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WE WILL SPEND 
EACH THIRTY DAYS 

$ 450 , 000.00 

FOR CLEAN AIRPLANES 











LETTERS 


Paris Editorial 

I would like to congratulate you for the 
wonderful editorial entitled New Image at 
Paris published in the 12 June 1961 issue 
of Aviation Week. 

The philosophy you advance is certainly 
pertinent to our nation's world position in 
these perilous times. With a niinnniiin of 
words you have brilliantly summed up the 
need for our rcdedication to the pioneer 
spirit our forefathers willed us. 

Aerospace is trulv our new frontier. 

Thomas D. White 
Ccncral. USAF 
Chief of Staff 


With great satisfaction we have read your 
editorial in Aviation Week (June 12) con* 
cerning the United States' participation in 
the International Air Show in Paris, France, 

The editorial supports other reports which 
have come from our embassy in Paris and 
other observers. 

It should be noted, however, that the 
federal government's participation in this 
event would not have been nearly so effective 
without the substantial American industry 
representation. Government and industry 
combined to accomplish the U. S. objective. 

You may be sure that your action in 
selecting the “New Image at Paris" as the 
subject for your editorial is very much appre- 
ciated here and by all who participated in 
the development of this project. 

James G. Dunton 
Director, Special Activities 
Office of the Assistant Secretary of 
Defense 

Washington, D, C. 


.- Iciation I Teek welcomes the opinions 
of ils rentiers on the issues raised in the 

330 r tr!°42nd sf.f'/Ve» York 36. aTy! 
Try to keep letters under ^ 300 words and 

of writers will he withheld on request. 


the prestige of the United States from the 
inside-out. 

Our only hope of regaining the number 
one position in the world today lies in the 
efforts of the American public, more 
specifically’ in the ability of men like your- 
self to carry our light high to a world dark- 
ened by the ever increasing breadth of the 
"Red Velvet Curtain." 

Frank A. Weiss, Jr. 

Arkansas City. Kan. 


Couldn't resist waiting you on the excel- 
lent editorial (June 12). f only wish every- 
one. both in and out of the defense business, 
could be made to read it. 

G. Jackson Butterbauch 
Assistant Director 
Public Relations 
Bell Helicopter Co, 

Fort Worth. Tex. 


Let me add my name to what surely 
must be a large list of people in the indus- 
try congratulating yon on your current 
editorial (June 12). 

W. G. McGarry 

General Electric Co. 

Eyendale. Ohio 


I think your June 12 editorial was really 


The June 12 editorial "New linage at 
Paris" was also read on the U. S. Senate 
floor on June 20 by Sen. Ralph Yarborough 
fD.-TcX.) and inserted in the Congres- 
sional Reeotd on June 14 and 15 by Reps. 
Jim Wright (D.Tcx.) and Emilio Q. 
Daddario (D.-Conn.) — Ed. 

I have read with interest your editorial 
in the June 12 issue of Aviation Week 
and would like to commend you for an out- 
standing job on the Paris Air Show and 
something as hard to explain as the B-58 

Since NAA was involved in the Blcriot 
Trophy Event, and we were on hand at the 
time of the show, we would like to run 
your editorial verbatim in the July issue of 
National Aeronautics Magazine as a guest 
editorial, giving full credit to you and 
Aviation Week. 

Ralph V. Whitener 
Office of the Executive Director 
National Aeronautic Association 
Washington. D. C. 

1 have followed, with a great deal of 
interest, your columns in Aviation Week, 
and I am pleased to say that your article in 
the issue dated June 12 was. without reser- 
vation. a propitious stride toward restoring 



path out of the morass and awav from the 

Chet Spurgeon 
National Aircraft Noise 
Abatement Council 
Washington. D. C. 

Control of Space 

Reference Mr. Francis J, Muller's letter 
“Space for Peace" in your June 12 issue 
(p. 1541. I have no quarrel with his basic 

an oversimplification of the major problem 
facing the free world today. Ilis analogs’ 
of diverting attention from a dangerous 
task to one of more interest and little dan- 
ger. i.e.. let's not focus our attention on 
ICBMs. atomic bombs, etc., but rather look 
at the peaceful applications of space, is 
rather like the two-headed coin. 1 remember 
a youthful experience that taught me a 


lesson I'm not likely to forget. Another boy 
and I were engaged in a quarrel but physi- 
cal violence had not yet come to pass ( pos- 
sibly because I was a year or two older ) . 
Suddenly my opponent mentioned that 
my shoes were untied and when I looked 
down — POW! My point here is that by 
simply diveitmg our maximum effort to 
peaceful applications and in cooperation 
with our potential enemies, we might find 
ourselves looking a* our shoelaces at the 

We must recognize our enemy for what 
he is and what he represents. I belies’e that 
we have enjoyed peace thus far because 
we. the United States, have been able to 
enforce the peace. 

I could not agree more with Mr. Muller 
that space offers great potential for peaceful 
application and exploration. But I must 
take exception when he states there is no 
worry about who owns space when we get 
there. There arc many of ns who believe 
who "owns" space may be the most critical 
question to be answered in the history of 
the world. My personal conviction is that 
if a potential enemy "owns" space before 
we get there wc might not get there at all. 
even for peaceful exploration. Control of 
access always has been the prominent factor 
in determining ivhat nation was number one 
in world power. England had her sea power 
and controlled access to the ports of the 
world. The United States proved that air 
power could dominate and control national 

The trend for the future is appar- 
ent — space offers untold opportunities to 
control access, and the nation that "owns" 
space will certainly be in the dominant posi- 
tion to control world power. Wc know what 
our actions towards other nations would be 
if sve controlled the vast area of space. The 
important thing is we should not underesti- 
mate what our enemy's actions would be 
if he controlled spaa-. 

A new national slogan might be “Space 
Is for Peaceful Purposes, and Aerospace 
Power Is for the Preservation of the Peace." 

William K. Callam 

Springfield, Va. 


Semiconductor Survey 

I wish to compliment you on Barry 
Miller's article entitled "Semiconductor 
Crisis Looms Os’cr Pricing" that appeared 
in the June 12 issue of Aviation Week 
fp- 75). 

Mr, Miller's writing reveals quite accu- 
rate insight into the present economic and 
strategic aspects of the semiconductor in- 
dustry-. As evidence to the article's recep- 
tion among our semiconductor personnel, 
let me state that this has become the most 
reproduced and highly circulated article 
of any that has caught the attention of our 
personnel at this Philco installation. 

Stephen E. Madeline 
Public Relations 
Philco Corporation 
Lansdalc Division 
Lansdalc. Pa. 
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Double-Wall by Bell — symbolize 


BELL COOLS THE HEAT OF HOMECOMING 


Atmospheric friction which will slow tomorrow’s returning 
space vehicles to safe landing speeds can make cinders of 
both space ship and occupants. 

Bell Aerosystems has worked since the days of the X-l 
supersonic research plane to beat this heat. We call our 
system Double-Wall. We’ve tested it — and we know 

Double-Wall is made up of a heat-sustaining outer wall, 
a sublayer of thermal insulation and a cooled inner wall. 
The fundamental principle behind this arrangement is the 
separation of the heat-sustaining and load-carrying func- 
tions of the airframe. 

The outer wall is made up of small heat-resistant panels 
designed to withstand severe heating. It carries no struc- 
tural loads, but serves as an effective heat shield by radi- 
ating most of the re-entry heat back to the atmosphere. 
The layer of protective insulation is used beneath these 


panels to resist the flow of heat to the inner wall. The 
small amount of heat that does penetrate this insulation 
is absorbed and dissipated by an effective cooling system. 
Therefore, though outer wall temperatures may soar 
above 2000° F, the inner wall temperature will not rise 
above 200° F. 

Significantly, the load-carrying structure is kept cool and 
strong, independent of external heating, and conventional 
aluminum construction can be utilized. As an added bonus, 
the Bell Double-Wall's unique arrangement of thermal 
barriers automatically provides a moderate environment 
for both crew and equipment. 

Double-Wall is only one of the many contributions Bell 
Aerosystems Company is making to the scientific progress 
and defensive strength of the free world. We invite quali- 
fied engineers and scientists to inquire about sharing our 
challenging and rewarding future. 

BELL AEROSYSTEMS company 
BUFFALO 5, N.Y. 
DIVISION OF BELL AEROSPACE CORPORATION 

A TEXTRON COMPANY 




The unrefueled range of the Phantom u oper- 
ating from carriers or existing suitable friendly 
land bases allows this twin mission aircraft 
to carry a multi-ton load of conventional or 
nuclear ground strike weapons over 92% of 


the earth’s surface. As an air superiority 
fighter, its combat range extends over 96% 
of the earth’s surface. Much of the small area 
outside the influence of the Phantom u is in 
the Transpolar Arctic. 



MCDONNELL 


Phantom R and F-101 Fighter and Attack Aircraft * 

Project Mercury and Aerobai/istic Spacecraft • Ta/os Airframes and Propulsion Systems • 
Quail Decoy Missiles • Rotorcraft • Electronic Systems • Automation 


MCDONNELL AIRCRAFT • ST. LOUIS 


